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The Pipe Line and Purification Works ae 
Experiments of the Baltimore County Water 
& Electric Co., Maryland. ; 


By A. B. WALDEN.* 

A number of improvements have recently been 
made to the water-works system of the Balti- 
more County Water & Electric Co., which, to- 
vether with some comparative tests of slow sand 
ind mechanical filtration and some tests of 
zone, copper sulphate and hypochlorite of lime 


may be of interest to the 


reservoir and pumped in a northerly and east- 
erly direction around Baltimore City, 25 miles, 
toward Highlandtown, which is provided with 
water as previously stated. 

It may be added that the company also sup- 
plies electric current in the territory just 
named. 

The Pipe Line. 

The 25-mile pipe line was laid in 1906, to sup- 
ply a rapidly-growing territory which had pre- 
viously been dependent on water pumped from 


to solve, both as to the location and pressure 
setting of the valves. 

In testing the line before placing it in oper 
ation, the valve at the far end was closed and 
the pump started, and with no pressure at the 
pipe line entrance, the line being, however, ful! 
of water allowed to run in by gravity, it re 
quired two to four hours’ pumping before there 
was any indication of pressure on the gages 
This was accounted for by the air and the leaks 
in the line, and to a certain extent by the com- 


pressibility of the water 





readers of Engineering 
News. The irhprovements 
include a cross-coun- 
try pipe line, 25 miles 
in length, and a@ me- 
hanical filtration plant, 
both of which, as well 
is the tests named just 
carried out 


bove, were 
nder_ the direction of 
the writer 


The Baltimore County 
Water & Electric Co. 
upplies the greater part 
f the suburban  ter- 
tory lying north, east 
nd west of the city of 
Baltimore, distributed in 


Relay, St. Denis, 
Catonsville, Arlington, 
Dickeyville, Tuxedo, 
Embla Park, Govans- 


town, Hamilton, Towson, 
Lutherville, Highland- 
town, Canton and the 
vicinities adjacent to 
these, through which the 
pipe lines pass. 

The water mains at 
Highlandtown and 


Canton are supplied with water taken from 
Herring Run Stream, water being im- 
pounded in a  80,000,000-gal. reservoir for 
sedimentation, Towson and Lutherville are 
at present supplied from deep wells, while 
the lance of the territory is supplied 
by water taken from the Rockburn Branch, a 
stream 


vhich has its source in Howard County, 
Md., and is brought across the Patapsco River, 
through a pipe line to the filter plant, where it 
flows slow sand filters by gravity, and is 


bumpec to the mechanical filters by means of a 
submer 4 centrifugal pump. After being fil- 
‘ered, | \s pumped to the storage reservoir at 
Caton: at an elevation of 524 ft. above 
mean t The water is again taken from this 
*Supe jent and Chief Engineer. B 
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GENERAL VIEW OF AVALON PUMPING AND SLOW SAND AND MECHANICAL FIL TRATION 
PLANT OF THE BALTIMORE COUNTY WATER AND ELECTRIC CO., MARYLAND. 


deep wells by means of deep-well pumps, the 
air-lift and a triplex pump driven by gas, gaso- 
line and steam engines. 

The wells had been steadily failing for a num- 
ber of years and also indicated, by tive increase 
and variation in chlorine and alkalinity, that a 
change would fiave to be made to some supply 
that could be more readily controlled, both as to 
the quantity and bacterial content. This pipe 
liné was put in operation Jan. 1, 1908, and con- 
sisted of some 25 miles of 12, 10 and 8-in. pipe. 

Water hammer caused considerable trouble on 
this line, which was finally overcome by placing 
14 2-in. common water relief valves at various 
points along the line. As the pressure in this 
line varies from 135 to 250 Ibs. per sq. in., due 
to the contour of the country, it will be seen 
that it presented a somewhat complex problem 


in a line of such 
length It may be add- 
ed that no trouble has 
been encountered at any 
time due to air pockets 
though the conditions 
were particularly favor 
able for the formation of 
such pockets 

The test pressure wa 
gradually raised in this 
ibout 20% 
above the required work 





manner to 


ing pressure and main 
tained until it indicated 
by bursting all defective 
pipe and specials that 
had not been located in 
laying. This refers es 
pecially to pipe with thin 
places in the walls and 
dross that could not be 
detected It 
also disclosed the fact 
that the relief 
should be placed not only 
at the lowest points, 
where the pressure was 
highest, but at medium 
high points between the 


otherwise 


valves 


pumping plant, reservoir and stand-pipe, these 
points being located by means of pressure 
gages, 


After the line was thoroughly tested, the 
pressure was increased to that which it was in- 
tended te carry, test made, and relief valves 
set for pressure and placed accordingly, and so 
far the line has been in successful continuous 
operation. 


This line and territory is supplied from an 
8,000,000-gal. storage reservoir at Catonsville, 
the water being taken from the reservoir by 
means of an 800,000-gal. Stilwell-Bierce Smith- 
Vaile pump, operated by a 40-HP. Wagner sin- 
gle-phase motor in connection with a Morse 
chain drive. The motor is started automatically 
by a Mason belt shifter, re-designed especially 
to throw an oil switch from the off position to 
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half taps on transformers at 110 volts and then 
to full potential of 220 volts on the running 
position. This switch was designed by the com- 
pany, as it was impossible to secure anything 
similar or suitable in the open market. The 
starting device was also 
a special feature, inas- 
much as the elevation 
of the base of the pump 
and the base of the 
stand-pipe, 20 and more 
miles away, were at the 
same elevation. 

This device, which was 





the beam weight being set to equal pressure, 
due to the weight and height of water in the 
stand-pipe 20 miles distant. The pressure due 
to pipe line friction does not enter into this, 
the base of the pump and base of the stand- 


354" | 








also supplied by the 
Mason Regulator Co., is 
shown by Fig. 2. 

The Mason horizontal 
switch-controlling de- 
vice consists of a balanc- 
ing diaphragm, against 
which the pressure is ap- 
plied in the line between 






Adjustable 
Weight to give 











the Catonsville pumping 
station and the stand- 
pipe at Towson, some 
20 miles distant. This 
pressure is balanced by 
placing weights on the 
beam in such a manner 
that when the pressure is 
down the weight on the 
beam is automatically 
increased by the  posi- 
tion of the bell crank, 
which places additional 
weights on the beam 
to offset the friction pressure in the line. The 
weights cannot be moved again until the water 
in the stand-pipe reaches a determined level, 
which, added to the pipe-line friction pressure, 
overcomes that due to the combined weights. 
Then the beam rises, operating the pilot valve, 
which supplies water to the piston, and opens 
the switch. This operation requires 15 seconds 
or less. At the same time the weights or poises 
on the end of the beam are automatically lifted, 


rae,’-2. 





AUTOMATIC SWITCH CON- Frcs tea 
TROLLER FOR STARTING AND STOP- 


PING PUMP WITH FALL AND RISE IN 
STAND-PIPE WATER LEVEL. 











Adjustable | 
Weight to give \«1}. 66" : 
I25 Ibs. 
more or less 








pipe being at approximately the same level, but 
separated by the above distance. 

The dash pot, or time-limit device, serves the 
purpose of holding the beam up, after it goes 
up, for a period of seven minutes, as the mo- 
mentum imparted to such a long column of 
water causes the pressure to drop to zero at 
the pumping plant when the pump is stopped, 
and it does not return to normal again until a 
period varying from two to four minutes passes, 


1B", -CL. Buttress 4” 











































when it gradually returns. If 


this device, the pump would sta me ry for 
and keep starting and stoppi: . ane 
open all the relief valves and 7 eae 


pipe to overflow, and perhaps 
This action was foreseen bef. 
placed in operation, but it yw 
make a design for a moven 
magnitudes at the time, and pr 
tingencies, until after the appa: 
in operation. 

The pressure in the line at 
pump standing idle, would be 
elevation of the water in the st 
was desired to start the pump 
had fallen 5 ft. in a 60-ft. sta 
the pump out when the stand-; S witht 
2 ft. of being full. It was n« t 
a device that would start at fr 
and cut out at 80 to 100 Ibs., at ame tim 
not go into operation again unt sina 
had fallen below 25 Ibs., the 
pressure of 75 Ibs. being that du. 
These’ pressures are approximat« 
with the demand. 

The building in which this ins . 
cated is a brick and concrete fir stri 
electrically heated and lighted { 
pany’s mains. The pump is oiled WS 
belt from the pump shaft drives ill rotary 
oil pump that takes its supply of from on 
tank and elevates it to another, | hict 
flows by gravity back to the ma k to 
pumped over again. The oil supply the pumr 
is taken from the elevated line e second 
tank at a point that gives a suitable pressure t 
the sight oilers on the pump. In this manner 
the oil starts when the pump starts, and stops 
when it stops. 

The Mechanical Filter Plant. 

The company had been supplying. for four 
five years, the district in which th« oVve-named 
reservoir is located, and which is west of Balti 
more city, with water filtered by 
filters of 1,500,000 gals. capacity : 
area of % acre (see Fig. 1). The new extension 
made it necessary to install additions! pacity 
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FIG. 3, GENERAL PLAN OF AVALON MECHANICAL FILTER PLANT, BALTIMORE COUNTY WATER AND ELECTRIC CO 





ganic arease pas & § 


- 














M: *, 1909. 


ENGINEERING NEWS. 


tN 
rt 





cided before increasing the capacity 
~ -s to investigate the merits of the 


vr rapid system of filtration in com- 
and alongside of the slow sand sys- 
ati ‘ata could be procured with such an 
using the same water at the same 
der the identical conditions as to 
nd bacterial efficiency, mechanical 
rious points were inspected. Plans 
1ade by the company, which were 
.odified to take equipment manufac- 
Pittsburg Filter Mfg. Co., which was 
contract for the construction and 
yf two 500,000-gal. mechanical filter 
scription of which is here given, as 
- of the slow sand filters, which are 
<« of 750,000 gals. each. 


ple pump is driven by a three-phase 25-cycle, 
2-HP. motor. The Roots blower which furnishes 
air for the air wash is direct connected to a 
10-HP., 3-phase, 60-cycle motor, supplying 750 
cu. ft. of air per min. at 3 to 6 Ibs. pressure. 
From data obtained since the plant was in- 
stalled it now appears that a 7%-HP. motor 
would have answered every purpose. 

The laboratory equipment, heating apparatus, 
and incubators are all electrically heated, and 
hot water is supplied by means of an instan- 
taneous electric heater. The plant is so de 
signed that the entire operation is controlled 
from the operating floor. The raw-water pump,’ 
blower and sample-pump motors being located 
at other points, only the switching and con- 
trolling apparatus is within reach of the operator 









































































































































































Strainer System. 


7 anical plant consists of two 10 x 20- when he is operating the valves. This apparatus 
ft tanks (Figs. 1 and 3 to 6) containing in ciose proximity to the loss-of-head-gages, 
Brass Air Pipes... ,. vBrass Air Pipes... Galv. Manifold Pipes 
{ tf } \ J 
HALE EL 
v 1 ' 7 Ti L : } 
Lt i at ei ap H < Lown : 
| i] ei 4 1} j ~ : 
i 1 ! } ; 
i ay 4 1} - Ss : 
t i 1 | “ eb } 
Pig ! | - — 
es i} | | | t 3 ? 
| i | | i L + } 
YAS 1 it} $$$ pasosasaas 
* ‘| li pee WM RRRREROE = ) 
ry ; i} Sa. i it] - — } 
| is i i ce eee } 
| i | Lt I i L, ; } ! } | | i | Daye pe 
sawn we SiH---------4J r 1 Brass Strainers<-- 
) || ee Sl ae 6 'C.106. 
Re i Sar 
Og £* : Plan of 
FOl=! yi 











Clear Werter 


i 
Pion 7 
{————1h Wash Werrer 


Raw Water 





r 


a TNT 
Overflow Race i It be 
eS has Se 
od sin, [eR St ee 
ay " ‘ ry 
= 
I. 

















_Cutiet - 

Controfler-jp» 
6 Overflow i es 
to Clear Well H a 


6 Overflow 
to Clear Well 


Front Elevation 





beds. This result depends not only on the num 
ber of gallons, but more on the velocity at which 
the water flows through the beds, and it was 
found that an air pressure of 3 lbs. would give 
ample agitation for satisfactory washing. 

The sample table supplied by the sample pump 
is designed to show immediately any change in 
the operating conditions by means of glass cylin- 
ders connected with the raw-water inlet, coagu 
lating basin, clear well and each unit of both 
the mechanical and the slow sand filters. The 
plant is so designed that it is fireproof and that 
‘xtensions can be made at very slight cost as 
compared with the first installation. 

The slow sand filter plant is in two beds, each 
78 x 115 x 8% ft. deep, into which the raw water 
flows by gravity. The rate of filtration is gov- 
erned by floating controllers in separate cham- 
bers, which carry an orifice that can be in- 
creased or decreased by adding or removing 
weights to or from the floats. The height of the 
water in these basins is controlled by float valves 
in separate chambers, opposite the float cham- 
bers, in which are located the raw-water con 
trollers for controlling the head of raw water in 
the pump well of the mechanical filters. The 
depth of the sand and gravel on these beds was 
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FIG. 4. GENERAL ARRANGEMENT OF PIPING FOR MECHANICAL FILTRATION PLANT, BALTIMORE COUNTY WATER AND ELECTRIC CO. 


the sand, strainers, distributing pipes for the 
air wash, and wash-water troughs. The water is 
brought to these beds by means of a canal in the 
walls of the coagulating basin and in the con- 
crete wall dividing the two units. This channel 
S also used for the coagulant line to the coagu- 
lating or sedimentation basin inlet. The sedi- 
mentation basin (Fig. 3) is designed to provide 
four hours’ sedimentation before the water 
reaches the skimming wall. The plant is elec- 
‘rically equipped throughout. Fig. 4 shows the 
Piping of the mechanical filters. Fig. 5 shows 


the -of-head gages. 

Tt ‘w water pump which supplies the coagu- 
lating basin is a vertical centrifugal, direct- 
= a to a Wagner single-phase vertical mo- 
or '») HP., operating at 1,165 r.p.m. The 
raw ‘er levels in the pump well and basin are 
; | by float valves, the level of the water 
a ‘sin also controlling the level or depth 


on the beds, or positive heads, A sam- 


wash-water and air gages, and four orifice-box 
controllers are within sight and easy reach. 

The rate of filtration is controlled by a new 
type of rate controller, manufactured by the 
Pittsburg Filter Mfg. Co., which consists of a 
floating orifice or weir, which can be varied by 
adding to or deducting weight, and it has so far 
given very satisfactory survice. 

The wash-water supply for washing presented 
a problem, as the only source of filtered water 
was the force main, which is under 250 Ibs. pres- 
sure per sq. in. An 8-in. line with an 8-in. 
Foster pressure-reducing valve was provided, 
which has so far been fairly satisfactory. It 
was found that the percentage of wash water 
could not be used to determine the amount re- 
quired, as instead of a rate of 500 gals. per min.., 
it required 500 gals. or over in 15 secs. or less. 
and satisfactory washing could not be accom- 
plished with the sand in perfect suspension, with 
a rise of less than 12 ins. per min. through the 


originally 51 ins. The underdrains consist of 
split tile, laid on a concrete bottom and con- 
nected to lateral drains in the usual manner. 


Comparative Pesults with Mechanical and 
Slew Sand Filters. 


The operating results so far indicate that the 
mechanical filtration plant is cheapest to install 
and is more easily handled where the turbidity 
is subject to sudden fluctuations, but that it 
needs more careful watching, for if the high 
turbidity reaches the beds without sufficient alum 
for coagulation having been added immediately 
the turbidity will appear in the effluent in 20 
minutes. Even if alum in large quantities is 
admitted immediately, yet at times it does not 
act quickly enough. 

With the raw water showing a turbidity of 
5,000 on the silica scale, the slow sand filters, 
after they had been in use about three weeks, 
ran four hours before breaking down, Even 
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then the filters held the turbidity in the clear 
well at 50, indicating that with proper sedimen- 
tation and with coagulation only sufficient to 
form a blanket on the beds the plant could be 
operated under almost any condition of tur- 


+-C. L.of Fitter 





3 te C.L.of Filters 


= 
; 


(Table III.) these conditions change immediately, 
and turbidity results are secured equal to those 
given by the slow sand filters. 
The mechanical plant should be allowed to 
operate continuously after the blanket is formed, 
and until the loss-of-head 
gages show that cleaning 
is necessary to obtain 
‘ the best results, for if it 
‘ is stopped or started, 
the shock disturbs the 
blanket and the same 
result cannot be obtain- 
ed without again wash- 
ing and _ starting all 
with the re- 
loss of alumina, 


over again, 
sulting 
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LOSS-OF-HEAD GAGES FOR MECHAN ICAL FILTERS, BALTIMORE COUNTY WATER 


AND ELECTRIC CO. 


bidity with the operating cost less than that 
for the mechanical plant. ¥ 

The water treated is brought across the Patap- 
sco River from Howard County, where the raw 
water ts collected by means of a small concrete 
dam across Rockburn Branch, but in time it 
will be necessary to use the Patapsco River 
water itself, and it is a much easier water to 
handle, as the turbidity is higher. 

The bacterial results so far obtained indicate 
that the slow sand filters will reduce the num- 
ber of bacteria in raw water having a low tur- 
bidity and count below that of the mechanical 
filters, but that high turbidity (not in excess of 
1,000) and with high bacterial counts the reduc- 
tions are about the same for each type of filter. 
Table I. illustrates this. 


As the turbidity increases, the mechanical 
filters reduce the count until it runs below that 
of the slow sand filters for a short period, and 
then rises until they are both reducing the count 
in about the same proportion, but as the turbidity 
decreases, the slow sand filters reduce the count 
until it runs about half that of the mechanical 
filters, though the mechanical plant will main- 
tain the low count if a proper blanket can be 
formed. With the rate of discharge of the slow 
sand filters reduced to 1,000,000 gals. per acre, 
the counts in the effluent or filtered water have 
been reduced to 3 per c.c., eight days of cultiva- 
tion being required to get this number. Each 
plant, however, has turned out an effluent con- 
taining from 1 to 2 bacteria per c.c., or prac- 
tically a-sterile water. Tables I. and II. will 
show how the results run on the two plants, also 
the count after washing the mechanical filters. 

The slow sand filters have come into operation 
in four hours after cleaning, reducing the count 
to about 40, or giving about 95 to 96% efficiency. 
Need of cleaning is indicated by the uniform 
increase of bacteria in the effluent and by the 
increase of positive head on the beds. 

The comparative efficiency of the two systems 
seems to depend on the character and treatment 
of the raw water. It will be noticed how the re- 
sults obtained by the two plants cross. After a 
careful determination of the alkalinity and ex- 
perimental introduction of lime, etc., it was de- 
cided that at times the alkalinity was in some 
form not suitable for proper and immediate re- 
action with the alum, By adding clay or mud 


which amounts to considerable in the run of a 
year. 

The pumping plant at this point consists of 
two 1,500,000-gal. duplex pumps furnished by 
R. D. Wood & Co., driven by two 36-in. McCor- 
mick wheels under 21 ft. head, and a Corliss 
tandem compound condensing engine, the pumps 
being designed for operating under 250 to 300 
Ibs. per: sq. in. pressure. This station contains 


The ozone generator consists 
plates and discharge terminals p: 
discharge when connected to the 
10,000-volt step-up transformer 
passed through the generator wit! 
is thoroughly mixed with the wa: 
ing action taking place immedia: 








TABLE 1.—BACTERIA IN MECHANIC 1 


FLUENTS 


AT VARIOUS PERIODS 
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Bacteria per C. C. 
Minutes After Washing. 
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TABLE II.—BACTERIAL EFFICIENC! 











OF 
SLOW SAND AND MECHANICAL Fil. ©xs wine 
DIFFERENT TURBIDITIES OF THE RAW WArgp 
Bacteria per Cc. C. 
ce ‘ agula 
Slow ~ d . 
Mech. Sand Turbidi: = 
Raw Filters, Filters, of Raw Mech 
Water. No. 2 No. 4. Water “ilters 
630 36 6 12 73 
930 29 8 10 73 
410 38 6 10 73 
420 32 5 8 73 
1,200 26 8 10 98 
900 23 26 30 98 
1,020 17 31 40 98 
1,150 15 30 50 98 
1,000 14 30 50 98 
860 13 25 50 98 
940 8 24 60 98 
TABLE IlIl.—EFFECT OF ADDING CLAY OR MUD To 
WATER APPLIED TO THE MECHANICAL FILTERS 
Mechan- Slow Coagu 
Raw ical Sand lant, 
Water Filter, Filter, Alk Grains 
Turbidity. Count. No.1. No.3. _linity per gal 
10 - 570 26 11 19 ~.98 
A—18 3,100 12 14 22 98 
20 980 98 15 22 1.10 
A—28 3,920 40 35 20 1.10 
A—30 4,480 a 12 19 1.10 
8 820 87 8 22 1.10 
A— 8 720 18 14 21 1.10 
Counts lettered ‘‘A’’ show the effect of the addition of 


clay or mud. 





FIG. 6. 


also the generators, wheels and engines for 
lighting and power for street and commercial 
purposes in this same territory. 

Ozone Treatment. 

An experimental ozonizing plant has recently 
been installed to ascertain whether satisfactory 
and cheaper results can be obtained by this 
method than by filtration. 


OPERATING FLOOR OF THE MECHANICAL FILTER PLANT OF THE BAL 
COUNTY LIGHT AND WATER CO. 


If the turbidity and organic matter 
high the ozone required for successful 
is prohibitively high, as is shown by T 

The system requires several improve” 
refinements which will be worked ou! 
indicated by the e ents so far cor 

This company opérates a low-service | 
of Baltimore City, having a total pump!’ 
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— TABLE IV.—EFFECT OF OZONE TREATMENT ON WATER. Paving Construction for the Prevention of 
per C. C. Coli. Color. Turbidity. Oxygen required.* d W Fe 
ia > AL  * A “— ys A. ~ e 
a ene ‘ Oz0- % Re- Oz0- % Re- Oz0o- % Re- [ ust an ear 
: ved. Raw Ozonized. Raw. nized. moved. Raw. nized. moved. Raw. nised. moved. By A. R. HORST.+ 
Ra® “y Ron OS Present Not Found 5 77.28 20 20 00.0 = 1. -60 en If the speed of motor cars could be kept within the 
® 44 6 99.58 “ 9 ‘ 1 . By = ° 94 tT = 52.18 limits assigned by law very little damage would result, 
25 5 99.55 ‘i gare od : , ; but there seems to be no way of doing this. The shear- 
1,10 4 99.53 “ 35 15 57.15 15 15 000 1.47 85 42.18 e D y of doing this. e shear 
1,27 ¥ 100.00 be " i 12 0 100.00 17 17 00.0 1.15 -70 39.13 ing, sweeping, and raveling effects of motor cars do not 
1,204 . 98. “ s is 65 40 38.47 400 400 00.0 3.75 3.10 17.34 
59, ’ 


the carbonaceous organic matter in the water after treatment. 











1,000 gals. and a 30,000,000-gal. stor- 
‘ir. The experiments already out- 
ted that raw water here might pos- 
.onomically handled by the ozone 
ecially if preliminary roughing filters 
as it has been found by experiment 
-yoir that, with a high bacterial count, 
of 2,000 and an alkalinity of 37, the 
> of an alum solution at the reservoir 
ed the turbidity and bacteria by 
oon of 20 minutes. This will vary, how- 
pn the changes in the character of the 


wale 


As esult of our experiments with ozone 
nia we have contracted with the United 
Wate: ‘provement Co. and Mr. J. Howard 
Bridge. for the- right to use the J. Howard 
Bridg zonizing patents, adapting the same to 


plans ten out by Wehr, Walden & Dukehart, 
Basines < for the Baltimore County Water & 
electri: Co. The roughing filters for use with 
this equipment are also being designed by the 
engineers named, and contracts will be let for 
the work to local people. The special apparatus, 
other than the ozone generators, themselves, 
will be designed by Wehr, Walden & Dukehart, 
and Mr. J. Howard Bridge will have the over- 
sight and supervision of the design of the ozone 
venerators on the ground in person. 

Ultimately this installation will be capable of 
handling 10,000,000 gals. of water daily. The 
installation will be along lines similar to the 
one in use for some months past at Lindsay, 
Ont., which has been visited by the writer. In 
working up our plans here some substantial de- 
partures from the Lindsay plant will be intro- 


duced. 
Hypochlorite of Lime. 

Numerous experiments have been made with 
hypochlorite of: lime, with results as shown in 
Table V., the application being made in the 
canal, between the sedimentation basin and the 
mechanical filter beds. With 0.1 grain of hypo- 
chlorite of lime, and with the alum solution 
cut to 0.7 gr. per gal., and running the hypo- 
chlorite solution on the beds every other day, 
we have been turning out an absolutely sterile 
water; that is to say, 50% of the samples taken 
from the effluent of the filters contained no 
bacteria whatever. The balance of the plates 
had 1 and 2 individual bacteria and it required 
about six days’ growth to cultivate these. 

- Additional experiments with the hypochlorite 
have practically convinced jus that we can still 
further reduce both it and the alum and secure 
equally good results. We have noted that after 
using the hypochlorite there is a slight increase 
in chlorine, amounting to 0.25 to 0.5 parts per 
million, and that by the application of 0.1 grain 
of hypochlorite the bacteria have been reduced 
from 6,000 to 16, with one sterile plate from the 
effluent, and one plate having 2 bacteria. The 
time required to make this reduction was 40 
seconds. That is to say, a sample was taken 
before applying the hypochlorite which showed 
6,000 bacteria when applied; 40 seconds after 


application another sample was taken and the 
count reduced to 16 as shown by the plate. We 
attribute these results to the generation of 
nascent oxygen. 

The use of hypochlorite of lime in this plant 
has reduced the amount of wash water neces- 
sary to clarify the beds, besides cutting down 
the alum bill. The wash-water reduction has 
been from 16,000 and 25,000, respectively, to 7,000 
and 10,000 gals., the filters running 30 hours 
when hypochlorite is used as against 24 hours 
when alum alone is used. 


Copper Sulphate. 

It has been found that treating the underdraims 
of the slow sand filters with a copper sulphate 
Solution will keep the bacterial growth under 
control; in fact, will prevent it altogether if the 
treatment is carefully done. After the first treat- 
ment the growth is very slight when the filters 
are standing idle, but comes back to normal as 
soon as the filters are placed in operation. Too 








TABLE VI—BACTERIAL RESULTS OBTAINED BY 
THD USE OF HYPOCHLORITE OF LIME. 
Time of Bacteria, -Grains gallon—, Time after 


application. raw water. .11 -33 .49 application. 
Bacteria, treated water—, 
0 500 10 «66 8 8 5 min. 
0 510 = 12 : 14 10 min. 
0 550 10 6 15 me 








Strong a solution of copper sulphate causes a 
reaction which throws the sulphate down in 
changed form, depending on the constituents in 
the water. It has also been shown that copper 
sulphate will kill B. coli in 24 to 48 hours, if 
they are present in the raw water. 





A HIGH-PRESSURE WATER SYSTEM has recently 
been installed by the City of Winnipeg, Manitoba. About 
7% miles of 8, 10, 12 and 20-in. mains have been laid 
in the business district, and on these 78 fire hydrants 
have been set. Water for this system is taken from 
the Red River by means of a pumping plant with a 
total capacity of 10,800 U. S. gals. per min., or 15,- 
552,000 gals. per 24 hrs., at a pressure of 300 Ibs. 
per sq. in. The plant includes two 1,000-HP. and two 
500-HP. gas producers with 50% overload capacity, and 
six 4-cycle Crossley gas engines, of which four are of 
540-HP. and two 250-HP. each. These engines drive 
six triplex double-acting pumps made by Glenfield & 
Kennedy, of Kilmarnoch. It is figured that, using an- 
thracite coal at $8.50 per ton, the cost of fuel for op- 
erating this plant is at the rate of 0.425 cts. per HP. 
hr. The plant is being operated on bitumifious slack. 
The highest building in Winnipeg is eleven stories. 
It is reported that 24 1%-in. or 10 2-in. streams can 
be thrown over this building. The total cost of the 
high-pressure system, including the equipment already 
described and a brick pumping station, x 158 ft. 
inside measurements, and a brick producef gas building, 
221 x 34 ft., was about $750,000. The foundations of 
the pumping station are of concrete and were carried 
to a depth of 10 to 25 ft. The concrete work was 
continued through the winter of 1906-07, The station 
and machinery foundations were built entirely by day 
labor. The guaranteed duty of the pumping engines 
was 162,000,000 ft.-lbs. per 1,000,000 B.T.U. in the 
gas furnished to the engines, The results reached on 
the large engines were 178,877,000, 182,173,000, 174,- 
699,000 and 178,236,000 ft.-Ibs. Mr. H. N. Ruttan, M. 
Am, Soc. C. E., is City Engineer of Winnipeg. 








TABL f SI RESULTS OBTAINED BY TREATING WATER WITH ALUM D 
E V.—CHEMICAL AND PHYSICAL SU WITH ALUM Nz AND 





Alum and Hypochlorite of Lime. 
o——Grains 


¢ sag hel Lonel —————— ey per Ee | 


-——-—Basin, time, 
a Before application ‘after ap application omw—Filt 


Wetcr, of hypochlorite. a No. 1. 
400 4 0 


550 10 1 
80,00 6,000 16 0 
208 1,350 8 0 
Sedimentation Sedimentation 
basin. basin. 
210 210 8 
330 330 : 
a0 300 2 


te 
Qqrena, -——Alum———,__ of lime. —-Turbidity—, 
-~ 2. — — Basin. Raw. Filter. 


10 15 
15 18 0 
2 98 12 10 200 0 
0 86 10 80 0 

Use of Alum Alone. 

Out 86 -15 None used 15 0 
of .96 .00 = 5 0 
ser- .96 00 o 0 
vice. .96 00 S 0 


attain dangerous proportions up to speeds of 20 or 25 
miles per hour, but above that speed the damage in- 
creases in greater ratio than the velocity. 

Only good, hard and tough stone should be used in the 
top course of macadam, and it is often better to pay 
$2 for granite (for this cause) than $1.50 for limestone. 
But even the best stone surface will produce too much 
dust*if left to take care of itself. Sea water and solu 
tions of soap and of calcium chloride and other salts 
have been used to lay the dust, and are claimed to be 
cheaper than fresh water. Even the best salt solutions 
have to be applied frequently in hot weather, and puts 
their use out of the question for rural highways. 

The principal dust layers are made up of oils and tars 
with more or less paraffine, pitch, bitumen or asphalt in 
their composition. Some are applied hot and others 
cold, some neat and others in solution. In Boston they 
use solutions of 8 to 15% with (it is claimed) excellent 
results; they maintain the road with 1% pints per sq. yd 
annually, at a cost of 2 cts. per sq. yd., which is con- 
siderably less than the former cost of sprinkling with 
water. 

The more genera! way is to use the oil neat. The sur- 
face is first swept clean, depressions are filled with stone 
until the road surface is smooth and even, and the oil 
is then applied at the rate of about %-gal. per sq. yd. 
In cool weather the oil is heated. As soon as the oil is 
applied, the sweepings (with additional screenings or 
sand) are spread over the surface and the street relied 
a few times with a steam roller. The street is then 
opened to traffic. At Kansag City the results have been 
excellent, and in 1907 th_re was a saving of $5,500 over 
the amount for water sprinkling in 1906; there is also a 
large saving in the smaller amount of repair work, 
cleaning catch-basins, etc. Most of the driveways re 
ceived two applications each ycar. The oil cost 1.8 cts. 
per gal., and the total cost of each application was about 
1 ct. per sq. yd. Tars are applied in mud the same way, 
but are usually heated and are seldom used in solutions. 
One application per yar will generally suffice, with from 
% to 1% gals. per sq. yd. Results have varied from 
complete success to entire failure, and tars or oils 
should be tested before using. They should have a good 
percentage of bitumen or asphalt. 

While these methods are of great assistance in sup- 
pressing the dust nuisance, they are at best palliatives 
and not preventatives. The problem is best attacked at 
the time when the road is built, and the preventative 
material should be incorporated in the road. A per- 
manent bindcr for this purpose must be adhesive, resi- 
lient, and not subject to deterioration from frost. Tars, 
bitumens and asphalts fulfill these conditions and are 
generally used. 

In some cases the stone is heated, coated with the 
hot binder by turning with shovels, then spread and 
rolled. On this is spread a wearing coat of fine material 
thoroughly mixed with the binder, and after rolling it is 
covered with dry screenings, gravel or sand. So far 
this has been successful in producing a pavement that 
is noiseless, free from dust and mud, and of good wear- 
ing qualities. The cost is high (owing to the methods), 
probably from $1 to $1.50 per sq. yd., which precludes its 
use except for roads having considerable traffic. An- 
other method is to spread a matrix of stone and binding 
material upon the well rolled bottom course of stone. 
The second course of stone is then spread and rolled so 
that the matrix fills the voids. The surface is then cov- 
ered with chips, screenings or sand, and finally rolled 
This method has prov d satisfactory. Various conditions 
as to size and binder are used. 

An economical method in use in England consists in 
laying and rolling the two courses of stone in the usual 
way, then rolling a thin coat of stone chips, and finally 
filling the voids with tar at the rate of about 1/6-gal. 


* Abstract of a paper read at the first meeting of the 
Engineering Society of Wisconsin, held at the University 
of Wisconsin, Madison, Wis., Feb. 24 to 26, 1909. 

tWisconsin State Geological Survey, Madison, Wis. 








HYPOCHLORITE OF LIME AND (ANOTHER TEST) 


-——Color——_,, c—Alkalinity—, -—Chlorine—, 
Raw. Filter. Raw. Filter. Raw Filter. 
12 0 16.0 8.0 4.00 
14 0 13.0 8.0 4.00 ‘Saxe 
30 0 17.0 7.0 8.50 4.00 
28 0 12.0 6.0 4.00 4.25 
15 0 15.0 11.0 4.00 4.006 
12 0 12.0 6.0 4.00 4.00 
12 0 12.0 5.0 3.50 3.50 
10 0 10: 3.0 4.00 4.00 
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per eq. yd. An extra coat of screenings (or preferably 
stone chips) is then applied, to absorb any excess tar, 
and the surface is again rolled. This has given great 
satisfaction, and the estimated increase in cost is only 
from 20 cts. to 25 cts. per sq. yd. Every few years the 
surface must be awept and ‘‘painted’’ with tar, but much 
less maintenance is required than under the old methods. 

Liquid asphalta are used in much the same way as 
tar, and have been successful. Most of them are pat- 
ented and are somewhat more costly than tar, but seem 
to give more lasting results Certain natural rock as- 
phalts are on the market. These take the place of the 
ordinary screenings and are applied dry to a depth of 
about 1 in They are said to produce a surface very 
wear-resisting and free from dust, 

The following conclusions may be drawn: Water 
sprinkling is the most expensive method. Oj! and oll 
emulsion give good and cheap results where the cost of 
oll is not too high. Tar is exccllent as a surface treat- 
ment or as a binder incorporated with the road meterial. 
Bitumens aod asphalts are the most permanent binders, 
and the most satisfactory if the cost is not considered 
The greatest possibility of succ ss lies in the incorpora 
tion of the bindcr with the practically completed mac 
adem. 

For dirt roads, oii has been used to lay the dust but 
is now used mainly to obtain a semi-asphalt surface that 
is a good substitute for macadam. The oil is sprinkled 


A Mill Building of Cement Brick Construction 
for the Plymouth Cordage Co. 


By A. M. BRADFORD.* 

in this cement age much is written on the use 
of Portland cement as a building material to 
replace brick, stone, terra-cotta and slow-burn- 
ing types of construction. Plain, reinforced and 
hollow-block concrete construction have passed 
the experimental stage, and are factors of un- 
doubted Importance in the building world. As 
yet but little has been written upon the subject 
of cement brick (or concrete brick) construction. 
This last type is comparatively in its experi- 
mental stage, but enough is known to demon- 
strate beyond argument that in sections of the 
country where sand is plentiful, the cement brick 
can be made to compete with common clay brick 
in price and to equal face brick in appearance. 

The building of which this article will treat 
is the No. $ mill erected for the Plymouth Cord- 
age Co., at North Plymouth, Mass, It is to the best 
knowledge and belief of the writer the largest 
of its type in the country. The writer had the 
good fortune to superintend the making of the 


the men were paid off at the om, 
on the building. > 

Requisitions for the stock wer 
company’s purchasing agent, a! » 
done by him, subject to the a ee 
General Superintendent. In th ' 
were reduced to a minimum, th 
for an inspector, no arguing ov. ge 
no attempt to slight the work. | 
bination making for the very best . 
at a low cost, and is without «a. eee 
satisfactory way for a large “1 
handle its construction and repair 

The mill is 430 ft. 8 ins. long 
with two stories and a high basem: 
ment is 280 ft. long and 11 ft. 2 j; h. Th 
other stories are 17 ft. high. 1% a 
cludes also the gas producer plant, , 
and fan room. About 2,400,000 . br 


were used in this work. About 17) scale 7 
cement were used, 7,500 barrels | rie the 
bricks, 1,338 barrels for the engin: founda 
tion, and about 1,300 for the gas pr. r foun- 
dations, Work was started Oct. | Mi The 
buildings were ready for the roof by | 1, 1907 

















FIG, 1. A LARGE MILL BUILT OF CEMENT BRICKS; MILL NO. 3 OF THE PLYMOUTH CORDA GE CO., NORTH PLYMOUTH, MASS. 


(The two sheds contain the brick-making plant and the curing racks. 


at the rate of from 1 to 2 gals. per sq. yd., the surface 
being first stirred to a depth of 2 or 3 ins.; the oil is well 
mixed with the earth, forming an impervious crust. Each 
succeeding year requires only a small application of oil 
This system has been used with suce ss in California, 
and has led to the introduction of the petrolithic system, 
in which the olling is carried to a depth of 6 ins. and 
the material then consolidated with a tamping roller. 
Ther» ar> three sprinklings of oil, about %-gal. per 
sq. yd, for each. On this surface is laid a 2-in. bed of 
small stone, which is sprinkled with the same amount 
of oll; this Is rolled, covered with %-in. of screenings 
and the surface given a final rolling with an ordinary 
smooth roller. These roads are said to be superior to 
macadam; they are noiseless, dustless and easy on the 
horses. In California they cost from 33% to 7% of 
the cost for macadam. The system is not patented, but 
the tamping roller is a patented device. 








APPROACH LOCKING OF A SWINGBRIDGE charac- 
terizes a single-track railway bridge over the Barrow 
River, in southern Ireland, on the line from Waterford 
to Rosslare Harbor. The swing span of this bridge is 
locked in closed position when a train is within 5% 
miles of the bridge on one side, and within 8 miles on 
the other side. When the bridge is open it locks the 
railway signals at danger over the same sections of 
track. Judging from this arrangement, the river has 
not a very heavy vessel traffic. 

The bridge in question, described by Mr. A. 8. Biggari 
before the Institution of Engineers and Shipbuilders in 
Scotiand, is a two-truss through bridge 2,131 ft. long, 
earrying a single track of 5 ft. 3 ins. gage (Irish stand 
ard gage). It consists of 13 140-ft. fixed spans (piers 
spaced 148 ft. c. to c.) and a swingspan 214 ft. 6 ins. 
long, giving two &-ft. clear channels. The trusses are 
of Pratt type, 20 ft. deep, while the swingspan is of 
pure rim-bearing type. The piers are double cylinder 
piers, sunk by the pneumatic process, and extend to 
unusual depth; the bottom of the deepest is nearly 120 
ft. below high water, but the air-pressure did not 
exceed 45 Ibs. at any time. The bridge was built by 
Sir Wm. Arrol & Co., Ltd., and was designed by Sir 
B. Baker 


brick, as well as the construction of the build- 
ing, and is in a position to present here facts 
which have come under his observation, and 
which he trusts will contain something of value 
to those who are interested in or connected with 
the use of Portland cement as a substitute for 
other building materials. 

The conditions which governed the construc- 
tion of this plant may be explained. Two other 
mills of the company had been built of clay 
brick, but at the time the third mill was 
planned, in the fall of 1906, the price of clay 
brick was extremely high. The quality also 
was insufficient to withstand (without disinte- 
gration) the continued racking of gales which 
blow from the Atlantic. The company owned 
a huge bank of clean, sharp silicious sand, and 
a pit of gravel containing a liberal percentage 
of stone. It was desired to minimize outside 
profits. After preliminary tests on short-time 
set, it was decided to use cement brick. 

The organization of the working force was As 
follows: The entire field of operation was under 
the general supervision of Mr. Geo. W. Brad- 
ford, whose word was final in all questions of 
construction or conduct of the work, the com- 
pany giving him a free hand. Under him there 
were Mr. N.S. Holmes as superintendent of the 
carpenter work, and the writer as superintendent 
of excavations, foundations, brick making and 
brick laying. Carpenters were hired by Mr. 
Holmes. Masons, tenders, laborers for concrete 
and brick making, were hired by the writer. All 
other labor required was furnished from the 
company force, by its Assistant Superintendent 
of Grounds, but under the direction of the super- 
intendent for whom they were used. The entire 
working force was carried on the company’s pay- 
roll, but (with the exception of its own men) 





*35°0 Cornell Ave., Chicago. 


The inclined runways are for hauling brick directly into the building, no hoists being use: ) 


and they were in operation early in the spring of 
1908. 

Fig. 1 is a general view of the building under 
construction, with two sheds of the brick mak 
ing plant. Fig. 2 shows a part of the two-story 
portion. Fig. 3 is a plan of the smaller brick 
shed, containing the brick machines. Fig. 4 
shows the curing or drying racks in the shed, 
with the pipes for heating the shed. It will be 
seen that this plant was close to the building 
In fact, nearly a million bricks were taken di- 
rectly from the racks and piled in different parts 
of the building, so as to be ready for use. The 


bricks were taken into the building by curts on 
inclined runways (as shown in Fig. 1), thus dis 
pensing with the use of hoists. Some of the 
sand used was excavated at the site, the re 
mainder was hauled from the company’s sand 
bank at a little distance from the site. The 
manufacture of the brick began simult::cously 
with the work on the foundations, during the 
first week of October, 1906. 

The smaller shed, containing the | hines 
had in it sufficient rack room for about |) hours 
output. During the winter months, t! irger 
shed was used, making a total capaci ir 26 
hours output. In winter, no bricks w piled 
outdoors, there being storage room i! for 
nearly 500,000 bricks. They were k con- 
stantly sprayed with water to prev rapid 
drying, but! with sufficient heat in the iding 
to keep them from freezing. During t) warm 
weather, bricks were left in the racks « over 
night; in cold weather, 48 hours. 

The bricks were made in four Sta 1 ce- 


ment-brick machines, operated by han Each 
machine made 20 bricks at a time. 7! hori 


zontal plane at the under side of the *hine 
was formed by a sheet metal pallet: voden 
pallets were tried, but the warping of | wood 
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ricks. Steel plates on the vertical 
aie the sides of the mold. Tamping 
oF hand, mortar leveled to the top of 
pants i then by heavy pressure from a 
ve ey were given 8/16-in. more com- 


1e face side, making firm compact 


4 x 8 ins. After compression, the 


ting), will overcome to a large degree any minor 
weakness which is theoretically developed by a 
“dry mix.” 

To the uninitiated, the small quantity of water 
used would segm likely to produce a porous brick 
having a strong attraction for water, with damp 
buildings as the result of their use. As a matter 














A CORNER OF THE CEMENT-BRICK BUILDING, SHOWING THE GENERAL APPEAR- 


ANCE OF THE FINISHED WORK. 


vertical plates were drawn by a lever, the front 
of the machine was dropped, and the pallet with 
“) bricks was placed on the racks. The com- 
plete operation for common brick required about 
three minutes. 

The mixture used in the major part of the 
work was 8 parts sand to 1 part cement. A few 
bricks were made of 4 paris sand to 1 cement, 


TABLE I.—ABSORPTION OF CEMENT BRICKS. 
o——-——_— Weight 
Brick. Dry. Saturated. Absorption. 
lbs, oz. Ibs. 02. 04. 
Face is den: cuapewgnaeae 5 8% 5 10 1% 
Common inside........+. 5 8 5 I 3 
Facing material® ....... 5 9% 5 10 wy 
Hard burned body clay 
brick... dedWedebacre 4 11 5 7 12 


*Brick made entirely of the material used for facing 
the outside brick. 


for lightly loaded walls. The brick used on the 
outside of the buildings had a facing (in. 
thick after compression) of 2 parts fine sand and 
1 part cement, with the addition of 2% water- 
proofing (by weight) to the cement. Enough 
water was used to make a mortar of such con- 
sistency that it would hold its shape under 


compression, without flushing water to the sur- 
face so as to cause the mortar to stick to the 
plates. No definite percentage can be given as 
to the amount of water, as that is governed 
largely by temperature and atmospheric condi- 
tions, but the average amount was about 8%. 
Care in curing the brick (that is, constant wet- 


TABLE Il.—TESTS OF CEMENT BRICKS. 

Test ‘A.’ Face brick; body 3 parts sand to 1 part 
cement; facing, 2 parts fine sand to 1 part cement; 2% 
waterproofing compound added to cement by weight. 
Facing \-in. thick after compression. 





Age ist Crack, Ultimate strength, Per sq. in. 
days Ibs Ibs. ibs. 
87,100 87,100 2,730 
100,900 108,650 3, 
128,00 132,650 4,145 
I Common brick; 3 parts sand to 1 part cement. 

‘ 69,750 71,200 2,215 

¢ 95,000 99,100 3, 

: 119,700 119,700 3,735 
39 129,000 134,100 4,095 
275 62,100 164,600 5,160 

Test Common brick; 4 parts sand to 1 part cement. 

al 74,150 76,500 2,390 

lo 59,050 91,450 2,810 
aa 9,500 126,400 3,905 
eat 


Common brick; 5 parts sand to 1 part cement. 


= 2,15 72,150 2,240 
on ), 700 86,650 2,675 
<9 1,000 119,950 3,710 
Test Two hard-burned “body” clay bricks. 
191,000 150,000 4,770 


t,000 162,000 5,470 


of fact, these bricks do not absorb water to any 
great extent. Bricks 30 days old, carefully 
dried and then submerged in water for 16 hours, 
showed the results given in Tabla No. 1. 

Table No, Il. shows the results of tests made 
under the direction of the Ordnance Department 
of the U. S. Army at the Government Arsenal in 


The best test on a 3 to 1 brick shows 5,460 Ibs. 
per sq. in. The best on a hard burned “body’ 
clay brick showed 5,470 Ibs. per sq. in The 
average on the clay brick was 5,120 Ibs., or 
slightly less than that for the average cement 
brick at nine months 

Two bricks made at the same time, from the 
same stock, show varying results. For instance, 
two bricks (8 to 1) 275 days old; first crack at 
155,200 Ibs. and ultimate strength 155,200 Ibs.; 
first crack at 169,000 Ibs. and ultimate strength 
174,000 Ibs. Compare that with the clay bricks: 
first crack at $4,000 Ibs., and ultimate sitreagth 
162,000 Ibs.; first crack at 101,000 Ibs., and ulti 
mate strength 150,000 Ibs. Average resulta show 
the first crack to be at O.974% of the ultimate 
strength for 3 to 1 cement brick, O.000% for 4 to 
1 brick, and 0.943% for 5 to 1 cement brick; 
and 0.625% for clay brick. The lowest percent 
age shown in any cement brick was O.S7U% 

Six kinds of cement brick were made ap used 
(1) common brick, output 13500 to 14,000 per 
day; (2) face brick, 9,400 to Y.S00 per day; (3) 
2-in. radius brick for inside jambs, 8,400 to 
S,S0U) per day; (4) outside corner brick (face 
and one end waterproofed), 8,000 to 8,400 per 
day; (5) headers, with one end faced, for arches 
and header courses, 0,000 to 9,400 per day; (0) 
white brick (faced with white cement for in 
terior of the engine room), output the same as 
for the face brick. 

The “tare,” that is brick which cracked in the 
molds, was about 0.5% of the gross output. These 
bricks were not a loss, as they were used in the 
middle of the walls. The only actua! loss came 
from the pallets of the brick near the ground. 
When there were “green” they were attacked 
ravenously by rats, as many as 20 bricks being 
destroyed in a night. ‘ 

The mortar for laying the brick was mixed in 
proportions of 3 parts sand, 1 part cement, and 
%-cask of lime to each barrel of cement. This 
made a mortar strong, rich and easy to spread 
on the wall. Possibly it was too rich; that is 
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FIG, 3. 


Watertown, Mass. The figures are averages, 
unless otherwise noted. 

In the tests, some peculiar phenomena were 
noticed. In the diagram, Fig. 5, the solid lines 
show the average values of all tests on bricks 
having proportions of 3 to 1, 4 to 1 and 5 to 1. 
The dotted lines show the highest and lowest 
values for the 3 to 1 bricks, these representing 
the bricks used in the greater part of the work. 


PLAN OF THE BRICK-MAKING SHED AND PLANT. 


a matter for argument. When the arches were 
turned over the basement windows the first 
floor was not ready, so the walls were run to the 
sill height on the next floor. Within a few days, 
cracks developed in some of the arches, con- 
tinuing to the top of the wall then laid, and 
showing on either side. Enough of the wall 
was taken down to repair with new work that 
which had cracked, and no further cracks de 
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veloped in the basement. Wide spread footings 
4 ft. 6 ins. below grade, on a firm dry sand and 
gravel foundation, eliminated the possibility of 
the cracks having been caused by settlement. 
Shrinkage was the only alternative cause. 

The rowlock arches were spaced for a 3/16-in. 
joint on the extrados of each ring, but it was 
practically a fruitless task trying to keep the 
bricklayers to this spacing. The size of mortar 
joints may or may not have been a factor in 
causing shrinkage; that is a matter which will 
not be argued here. Nor will the merits of sug- 
gested preventatives be discussed; these sug- 
gestions included continuous horizontal steel 
reinforcement or dry cross joints on the face. 
and .making an expansion joint such as is em 
ployed in monolithic concrete walls. The method 
employed was experimental, but proved simple, 
effective, and economical. The piers were 3 ft. 
wide, windows 8 ft. wide. By leaving out the 
key brick in arches 44 ft. c. to c., no more 
cracks developed in the other two stories, with 
one exception noted later. Three or four days 
after laying (governed by the drying tempera- 
ture of the air), the arches were keyed, and the 
work on the wall continued. 

On the north wall, 430 ft. 8 ins. long, the dis- 
tance from the corner to the center of the first 
opening from the east was 16 ft. Shortly after 
the second story was under way, a crack de- 
veloped in this arch. It was repaired and when 
the building was completed, showed free from 
cracks. Some months after, a crack showed at 
this point in the two upper stories, more dis- 
tinctly on the outside. It is a question as to 
whether this individual crack was caused by 
shrinkage or by settlement. 

One blank partition wall 114 ft. long, 24 ins. 
thick and 45 ft. high, developed a number of fine 
hair cracks running from 65 ft. to 15 ft. above 
the foundation. These were visible on one side 
only. Another wall of the same length and 
height, and of varying thickness, with but two 
openings 8 x 18 ft., showed in the end farthest 
from the openings a vast number of minute 
cracks. One of these was large enough to take 
pointing mortar. These cracks ran diagonally 
toward the free end of the wall. On one side 
of this wall was the fan room, containing the 
steam coils and blower for the heating system. 
On the other side, was the rope alley. The 
cracks showed only on the rope alley side; no 
trace of cracks was to be seen in the fan room. 
With the exception noted, all cracks appeared 
shortly after the walls were laid, and none have 
appeared since. 

Bond is an essential feature in any method of 
construction, and in this respect cement bricks 
appear to great advantage. Clay bricks with 
one pallet side show a better bond than clay 


per 
xy ¥ 
g $s 


r 
S 
S&S 

S 


yw 
Oo 
© 


1000 


Ultimate Comp. Stress 


g 


- *] 
Age of Brick in Days. 


FIG. 5. DIAGRAM OF RESULTS OF TESTS OF CEMENT BRICKS. 
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brick with both sides perfectly plain. It might 
be argued that cement brick with plain bed and 
build would furnish an inferior bond with the 
mortar. The fact is, however, that the cement 
brick is perfectly in bond with the mortar, to 


such a degree that the resulting wall is prac- 
tically monolithic. 


Owing to the bond, attempts 








to make cleanly cut openings in old work were 
a- failure, unless great care was taken to first 
cut out the joints. If this was not done, the wall 
was defaced. Holes drilled through the wall 
would split out on the other side @& space often- 
times over a foot square, especially when drilled 
from the inside. If mortar was left on the 
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FiG. 4. INTERIOR OF BRICK SHED, SHOWING 


_ brick in laying, it was impossible to clean it off 


with any reasonable amount of water and acid, 
and it could not be scraped off without defacing 
the wall. 

The cutting of the cement bricks is one of the 
most valuable features. It is possible to do al- 
most anything with them. The writer has seen 
cuts made half an inch thick, for the full length 
and width of the brick; %4-in. cut from the full 
bed of a brick (except %-in. from the face) to 
lay over and hide the edge of a casting. These 
are things which it is impossible to do with the 
ordinary clay brick. 

In the laying of cement brick, anything can be 
done that it is possible to do with face brick, 
every brick being the same in all dimensions, 
equal in appearance and quality, requiring no 
“culling.” For ordinary work, 4-in. joints, 13% 
ins. for five courses, is easy laying, and makes 
neat and smooth looking 
work. The color is a 
beautiful mild gray, sub- 
ject to staining perhaps 
more than clay brick, 
but with ordinary care 
during construction the 
walls can be kept free of 
stains. In this case, one 
wall was subject to the 
exhaust from gas en- 
gines, and that shows 
stains which undoubted- 
ly would be found in any 
case. 

The possibilities of or- 
namental work with 
molded brick and con- 
crete castings are unlim- 
ited, although not tried 
on this plant except in 
experiment. The interior 
of the engine room is 
lined with white brick 
made by facing the ordinary brick with white 
cement; the pilasters have base, pedestal and 
cap of the Tuscan order cast in white cement. 

About 2,400,000 cement bricks were used. Com- 
parison of the cement brick with clay brick show 
to the advantage of the former. In compres- 
sion, the cement brick nine months old average 
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AND CURING THE BRICK. 


40 ibs. per sq. in. more than the 

load carrying sections of clay bri va sa 
built of “body” brick, but of iam 
“light hards,” far inferior in qu ae 


brick. Clay brick are disintegrat. 
rain, cement brick become har. 
thereby lessening the cost of m 


THE ARRANGEMENTS OF RACKS FOR DRYING 





this plant, the brick were made at 
cost of 12% less than clay brick could have bee: 
bought for at the time. It is the opinion of the 
writer, backed by actual experience, that for 
any ordinary building work these brick can be 
made safely in proportions of four and five parts 
sand to one of cement. 


average 





Brick Paving and Street Railway Track 
Construction at Champaign, Ill. 

The use of brick paving is very general |: 
towns and cities of the central states, and in 
many cases it is adopted for streets having elec 
tric railway tracks. Different methods of con- 
struction are employed in these cases, a spe- 
cially substantial foundation being employed 
when tracks have to carry the heavy cars of in- 
terurban electric railway. In the paving of John 
St., Champaign, Ill, some special features of 
construction have been employed: (1) The tracks 


consist of T-girder rails laid upon concrete 
bearhs or longitudinals built in advance of but 
incorporated with the concrete foundation for 
the paving; (2) each groove for the whee! flanges 
is formed by two lines of bricks (both laid as 
stretchers but breaking joints), one fits under the 
rail head and projects far enough to form the 


bottom of the groove, the other forms the side 
of the groove; (3) asphalt filling is used for that 


part of the brick paving between the riils and 
tracks and for 18 ins. outside of the r: Ce- 
ment filling is employed for that pari of the 
paving at the sides of the street; (4) th» paving 
bricks are laid as stretchers between an: outside 
the rails, but as headers between the tr: ks (on 
double track) and at the sides of the st 

The paving extends for half a mile, a! 1t one- 
third of the distance having double track nother 
third single track, and the remainder h. ing no 
track. The construction is shown in e ac- 
companying cut. It was described by )\ G. C. 
Fairclo, City Engineer, in a paper rea it the 
recent annual meeting of the Illinois S cty of 
Engineers and Surveyors, and from thi: take 
the following particulars: 

The pavement along that part of the street up 1 which 
car tracks are laid is/86 ft. wide between ou ‘e curd 
lines, and along each side of the pavement built 8 


combination concrete curb and gutter 23 ins. » «. The 
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es, — = 
k m ins. thick leaves & clear roadway of 35 ft. constructed at the same time, being kept only far enough rail. The ends of the templates used between the tracks 
ihe cur re double track Is laid, the distance between back to allow thorough tamping of the concrete pre- and b.tween the rails rested on the rails. The runners 
n 10 3 ceks is 12 ft. The cars are 8 ft. wide over viously laid under ties and rails. The surface of the which carried the template were shod with steel and 
and - "the distance from the center of the pave- concrete was brought to the exact contour of the pave- were made adjustable, so that the templates were used 
body all z also to level the sand cushion. By using these templates 
OW ang ad ratio : the wavy surface which is often seen on a brick pave- 
denser — vwOO0 ~ " oof Reais ment was obviated. 
ce. Oy, + HO C.70€. TOC Where a single track is laid along the street, the bricks 
: . eae ? between the rails and for five courses outside of each 
—- = 5 : rail are laid longitudinally along the street and parallel 
f —— to the rails. From the face of the gutter flag to a line 
*.7 "Fail, 70 lbs five courses outside of each rail, the brick are laid at 
Asphalt Filler right angles to the curb; at street intersections, however, 
they are laid at an angle of 45° to the curb. Along the 
Stretcher Brich double track, the bricks between the rails of each track 
- ‘Expansion Joint _ ____ gh Filler Bric | & and for five courses outside the outside rail of each 
— ui age SEeneeei!| 4d 4., 4 i track are laid longitudinally. Between the inside rails 
) ee eee eee eee: z ey N of the tracks (with the exception of one course of brick 
WL ER HH YL 1, t which is laid longitudinally), the bricks are laid at right 
monnnAnmi Co. & angles to the curb line. From the gutter flag to a line 
g igen OTA Are 1 five courses outside the outside rails the bricks are laid 
3} WL LL LT Lil | Cy : at right angles to the curb line. 
i id LJ WWW ae 1, The grooves for the car tracks are formed by the us: 
Kh HH ¢ of filler and stretcher brick manufactured by the Ne! 
fee. NTN ade . ee heck honed sonville Brick Co. The filler brick fits the web of th 
Hatt Plan with Double Track. rail, and in combination with the stretcher brick whicb 
ree 0" ; ¥ u > is laid parallel to the rail and against the filler brick it 
J kK 404" > 404° me 4°04 4 pak _¥ $ Exp. Joint makes the proper groove for the car wheel flanges and 
a] > : Byres a» rot I 3 l = 6 L iti+it. seeee presents a very neat appearance. Asphalt filler was 
x} L I I | Biuie _—s “ > Ris eee j used between lines five courses outside the outside rail of 
es | each track, as already noted. The object of this was to 
Teen ee ans — eee a Cement Grout Filler > Asphalt Filler lessen the noise made by the cars passing over the track, 
2 ; 4 also to facilitate the repair of the track, as the bricks 
— Half Cross Section with Single ‘Werk. may be removed without breaking, the filler preserved 
FIG CROSS SECTIONS OF BRICK PAVED STREET WITH RAILWAY TRACKS AT CHAM- and remelted, and both replaced in the pavement. 
PAIGN, ILL. To take care of the expansion in the grout-filled pave 
G. C. Fairclo, City Engineer. ment, expansion joints were constructed as follows 
Where single or double street car tracks are built along 
ment (o the outside of a car passing along th» street, 10 ment by means of forms or templates dragged over the the street, %-in. expansion joints are constructed along 
ft. 3 ins. This leaves a space of 7 ft. 8 ins. between concrete; there was one for each side of the roadway, one the face of the gutters, between the first and second rows 
the car and curb, which is sufficient for the passage ot between the tracks, and one between the rails. The tem- of brick outside the rails of a single track, and between 
vebic! It would probably be desirable to add 2 ft. to plates for the roadway were constructed so that one end the first and second rows of bricks outside of the out- 
this space, making the pavement 40 ft. over all, were it rested on the concrete gutter and the other end on the’ side rails of the double track; also every 25 ft. across 
LYING not for the desirability of keeping the assessment on the ke. 1g" 7 
abutting property as low as possible. : Style “B’ Style “A” 
The subgrade was prepared in the usual way, being 
average rolled with a 10-ton steam roller. On the subgrade | 
ive beer was placed a 6-in. foundation of broken-stone concrete. = 
n of the The concrete was made of 1 part Portland cement to 12 1 
that for parts aggregate, and was mixed in a Foote continuous | 
can be mixer. A 2-in. sand cushion was used on the concrete A 
ve parts foundation and the street was paved with Culver block 
i 


The interstices between the brick on that part of the 
pavement lying beyond five courses of brick outside of 
the rail are filled with a grout filler consisting of 1 part 
cement and 1 part fine sand. The interstices between 
the brick of that part of the pavement lying between 


Track 
ll. 


neral tr these lines and along the track are filled with Pioneer 
and in asphalt filler. 
ng elec. The ties under the track were well seasoned oak ties 
on. 6 x 8 ins., 8 ft. long, except that sawed switch ties were 
used at the turnouts where the double-track joins the 
a spe- single track. It had been expected that sawed ties treated 
mployed with creosote ofl would be used, but the traction company 
rs of in- was unable to secure them. The ties under the track 
of John were spaced § ft. c. to c., excepting at the joints. A tie 
tures of was placed immediately under the joint, and the ties on 
e tracks each side were spaced half way between the joint tie and 
concrete the second tie on each side. The switch ties at the 
of but turnout were placed 20 ins. c. to c., it being considered 
heh te necessary at the turnouts to spike the rails every 20 
" Sine ins. on account of the lateral thrust given by the car on 
flanges the curve. The rails were 70-lb., 7-in., T-girder rails, 
laid as 60 ft. long, made by the Pennsylvania Steel Co. 
nder the The subgrade was finished as if no car track was 
rm the te be built along the street, and center stakes were set 
the side to line and grade every 25 ft. Transverse trenches 
for that spaced 5 ft. c. to c., were then dug to a depth of 19 ins. 
uils and below grade. These were 9 ft. long and 18 ins. wide, 
and were filled with concrete to a depth of 6 ins. to form 
mere foundations for the ties. Under the position of each 
rail and between the tramsverse trenches, a longitudinal 
aving trench was dug 16 ins. wide and to a depth of 15 ins. 
vutside below grade for a foundation slab or beam of concrete 
ks (on $ ins. thick and 16 ins. wide. 
t As the trenches were completed, the ties and rails 
it one- were placed, the joints of the rails being broken 30 ft. 
nother and the rails spiked im place. The track was then lined 
ng no and graded to the surface of the pavement. To raise the 
<i track to the required grade, blocks were placed under 
a.¢. ae is of each tie, and with the aid of shingles the 
k te track was brought to the required grade. This method of 
. blocking up the track made it stable enough to carry 
ty of the conerete mixer, which was mounted on flanged 
take whee! 
The conerete was placed first in the trenches under the 
; whieh ies ac’ rails, amd a foreman with three men furnished 
te carb by the traction company thoroughly tamped the concrete 
puilt 8 under ‘es and rails, using shovels and tamping bars. 
e. The vod crete foundation between the ties, and the foun- 


‘or the roadway on each side of the track, were 
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the pavement, extending from the gutter flag on each side 
to a line five rows of brick outside the rail. 

The prices bid for brick pavement on John St. (on 
which car tracks are built) are as follows: Brick pave- 
ment with 6-in. broken-stone concrete foundation, grout 
filler and expansion joints, $1.62 per sq. yd.; the same, 
but with asphalt filler, $1.73 per sq. yd. The price bid 
in 1907 for brick pavement with 6-in. broken-stone con- 
crete foundation, grout filler and expansion joints (but 
without car tracks) was $1.58 per sq. yd. The same con- 
tractor did the work in both cases,'and states that the 
delay occasioned by surfacing the tracks entails a labor 
cost of at least 5 cts. per sq. yd. on account of time lost. 

The pavement has been in use since Spt. 1, 1908, and’ 
as yet has not passed through the hot summer weather, 
at which time the rumbling noise due to expansion in 
grout filled pavements is most noticeable. However, up 
to this time the passing of cars over the tracks and of 
vehicles over the street has made no more noise than in 
passing over a street with a sand filler. 





Experiments on the Corrosion of Steel in 
Contact with Bronze in Sea-Water. 


By EDWARD C, SHBRMAN,* Assoc. M. Am. Soc. C. E. 

In designing the lock-gates for the Charles 
River Dam at Boston, several problems arose 
upon which no adequate and reliable information 
was available. In the description of the gates, 
which appeared in the Engineering News ot 
July 9, 1908 (p. 29), it was stated that Parson’s 
manganese bronze had been used for truck 
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ing some actual tests of the effect of using zinc 
to protect the steel in such cases. These tests 
were made in the laboratory of Mr. Herbert L. 
Sherman, Analytical Chemist, Boston, and the 
results showed us so conclusively that steel in 
contact with bronze may be protected by a 
proper use of zinc, that the axles of the lock- 
gates have been wrapped with zinc sheets. 

The results of the tests are graphically shown 
by the accompanying figure, which also shows 
the method employed. The electrolytic couples 
used were made up of %-in. rods of rivet steel 
and of Parson's manganese bronze, connected 
at their tops with copper wires and placed in 
glass jars containing salt water from the Charles 
River near its mouth at Boston harbor. The 
rods were immersed for about 4 ins. of their 
length. The zine strips were % x 10% ins. and 
were entirely immersed. 

In test No. 1, the zinc was wrapped around the 
bronze; in No. 2, around the steel; and in No. 3 
no zinc was used. Small strips of commercial 
sheet zine were used. The weights of the steel, 
zine and bronze have been recorded at frequent 
intervals during the two years the tests have 
been running. The bronze has not been appre- 
ciably affected and the loss of weight in the 
zincs is much less than it was expected to be, 
but this may be due to the formation of a zinc 
»xide which adheres firmly to the metal. The 
weight of the oxide then masks the amount of 
actual deterioration. The loss of weight of steel 
in the cell having no zinc protection (No. 3) is 
a very considerable percentage of the original 
weight as the diagram shows, while in neither 
of the cells with zinc strips is the loss very 
noticeable. Indeed, a slight gain appeared for 
a time in No. 1, due to the formation of oxide, 
which later fell to the bottom of the jar. 

The supply of sea-wa- 
ter, while not frequently 
changed entirely, has 
been renewed regularly 
at intervals of three or 
four weeks, to replace 
losses by evaporation 
and to prevent an ap- 
proach to chemical equi- 
librium when the rate of 
corrosion would be re- 
duced. This reproduces 
the main conditions of 
actual practice as _ well 
as could be done con- 
veniently under the cir- 
cumstances. 


It is interesting to see 
that putting the zinc 
on the steel appears to 
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RESULTS OF TESTS ON THE CORROSION OF STEEL IN CON- 8ive better protective re- 


TACT WITH BRONZE UNDER SEA WATER. 


axles, as it possesses the physical properties of 
medium steel without the certainty of serious 
corrosion, which would interfere with the free 
turning of the axles in the boxes. But as sea- 
water acts upon metals much as does a weak 
acid, it was suggested that the use of bronze 
axles in connection with a steel structure might 
result disastrously to the steel plates and shapes 
of which the gates are made up on account of an 
electrolytic action which paint would not ap- 
preciably prevent. 

Although there exists a considerable amount 
of engineering literature on the corrosion otf 
metals, little information of value, bearing on 
the amount of such galvanic action as might 
obtain here, could be obtained. A case was dis- 
covered where a steel ship had been seriously 
corroded in the vicinity of its bronze propeller 
and near a brass strainer plate over a con- 
denser pipe until plates of zinc had been at- 
tached to the affected parts, after which the 
zine, instead of the steel, had been attacked. 

It appeared probable that steel in contact with 
brass or bronze and immersed in sea-water 
would be attacked much more vigorously than 
when no bronze was present. The subject seemed 
to be of sufficient importance to warrant mak- 


*Division Bngineer, Charles River Basin Commission, 
36° Boyleston St., Boston. 


sults than putting it on 
the bronze, but in mak- 
ing application of the results of the tests to the 
lock-gates it was impossible to do this. As the 
steel parts could not be covered satisfactorily the 
next best thing was done, and the bronze axles, 
as stated above, were wrapped with zinc sheets. 

Although the tests described have already given 
evidence that zinc protection plates are worth 
while, it is proposed to continue the batteries 
until the steel rods or the zine strips are entirely 
consumed. It is to be admitted, of course, that 
these studies have been incomplete, but it seemed 
unnecessary to carry the work further for the 
end in view. 


= 


A Study of the Corrosion of Submerged Steel 
in Contact with Other Metals. 

In examining the problem of protecting steel 
work submerged in sea-water and in contact 
with bronze under conditions such as shown in 
the preceding article by Mr. E. C. Sherman, it 
is seen that the amount of corrosion depends on 
the amount of the local electric current allowed 
to flow, the steel and bronze forming, with the 
sea-water, an electrolytic cell. Reducing the 
current obviously reduces the corrosion, and it 
is worth while to enquire in what ways the cur- 
rent can be reduced. 





The current is caused to flow by, 
motive force excited between th: 
by the electrolytic arrangement. 1 
simple obedience to Ohm’s law j 
the resistance to flow of the whole 
current. The current, therefore is 
by increasing the resistance of the | 
trical paths and (2) by decreasing + 
difference between the two metals j: 

The first of these methods is probai, 
difficult, though both are very dir! 
present knowledge if anything lik 
protection is desired. The path of |. 
rent consists of two general parts i. } 
tention may be directed; (1) that fr 
to the bronze through the liquid a: 
from =the bronze to the iron throu: 
contacts. Consider the first gene: 
The re:istance may be increased by 
the submeiged area of either or both 
such a thing be possible. The same t} 
be accomplished if we had a perfec: 
vious paint, something @vhich has no: 
brought forward—at least commerci:! 
is some increased resistance by hea, 
of as nearly impervious paint as can } 
This coating then acts as a porous 
ani probably would require frequent 
ough renewal. At best it would be « 
have only a comparatively small 4. jj 
effect. 


been 
There 
ating 
tained, 
Lorane 
1 thor 
ted to 


tional 


In most practical cases it will be found that 
the metallic connections between bri and 
steel are permanent and beyond chang: In the 
causes where such is not the case the resistance 
of the metallic path may be greatly increased 


by the insertion of insulating media between the 
bronze and steel work. 


Turning to the other means of decreasing cur- 
rent—by decreasing potential difference— promise 
of somewhat fuller success is seen. The potential 
difference between the iron and bronze will be 
lowered by decreasing the electrolytic solution 
pressure of the’ iron, as the physical chemists 
would style it. A more popular way of express 
ing the same thing would be to say the iron 


should be polarized. This can be done by caus- 
ing current to flow to the iron, and that is what 
happens when zine is submerged in contact with 
the iron. The greater the current made to flow 
to the steel, the greater the degree of protection, 
and we can increase the current by decreasing 
the resistance of the possible paths between 
zine and iron in exact contrast to decreasing th 
current between iron and bronze. We are limited 
however, to working with the zinc or we will 
decrease, at the same time, the resistance be- 
tween iron and bronze. It is beneficial to have 
a large area of zinc placed as close to the iron 
as possible. Theoretically, the current flow, th 
polarization ,.and the protection would ail! be 


greatest where the zinc and iron are closest 
This is completely borne out by experimental 
studies. It is best, then, to spread the zinc at 


points about the submerged steel work that the 
protection may be extended as much as possible 
The greatest possible distribution of the zin 
would be by galvanizing. The galvanizing of 
large steel work such as grillage beams ana 
columns has been successfully accomplished by 
the hot-process, as noted in Engineering News 
Nov. 19, 1908. The obstacles in the way of the 


cold, or electrolytic, process. for still ‘arger 
pieces do not seem insurmountable. The oi ob 
jection to galvanizing is that the zinc cant b 
easily replaced as it becomes dissolved Pro- 


¢ 


tection is obtained, of course, at the ex} or 
corroding the zinc. 


Another way of polarizing the steel cons t 
mind. This is at present not commercia ap- 
plicable and should not be tried without «xpert 
advice, though it promises much for the | ure. 
The work of A. S. Cushman, of the U. De- 
partment of Agriculture, has shown th er 
tain chemical compounds in solution, ! bly 
the chromates, have the power, when pu nd 
without traces of acids, of inducing pola: tion 
in iron to which they may be applied. [: ™ay 


be possible to combin@ such chemicals, *fter 
their manufacture has been satisfactor. © 
tablished, in paints which will serve as © !al 
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moisture penetrates through them. 
te . not definitely certain with all the 
oo -ments now obtainable. 
; r means of securing a low potential 
ea etween the steel and bronze parts 
= <e of nickel steel members. This, of 
rt expensive construction warranted 
ee the certainty of much longer life. 
ne is fairly resistant to corrosion; its 


FIG. 1. A “BOXED” PINE TREE. 


electrolytic solution pressure is low, the physical 
chemist would say. 

The greatest possible degree of protection under 
the service conditions noted in the preceding 
article would seem to be, first, to use nickel 
steel members, secondly, to galvanize these mem- 
bers as heavily as possible, thirdly,.to paint 
this steel work in place with a few good coats 
of an inhibitive paint, should the chemists soon 
perfect one, and on top of this to place several 
coats of the most nearly impervious paint ob- 
tainable. 

Figures might be deduced, from the experi- 
ments noted in the previous article, for the 
‘mount of steel wasted per unit area of bronze 
immersed, or for the zinc wasted for a certain 
protection, but the foregoing discussion shows 
that they are really reliable only for the con- 
ditions existing in the experimental cells and 
hardly for the lock-gates in question, and cer- 
tainly not for other practical installations. This 
does not indicate that some protection has not 
been secured, or would not be secured under 
similar conditions, but it does show that the 
amount of protection cannot be predetermined 
from these experiments. The only conditicn 
duplicated is that of potential differences between 
steel and bronze, the resistance of all paths and 
all polarization effects are conditions peculiar 
to each and every different installation. 





NAVAL VESSELS under construction numbered 
om a © end of February. Of this number six are 


batt of which four are approximately 75% com- 
Pleted. snd the other two just started; 15 are torpedo 
boat yers, of which five are more than half com- 
= ght are submarine torpedo boats, seven of 
sn about three-quarters completed; two are col- 
en two are tugboats, all four of which are nearly 


commission. 





Improved Methods of Bleeding Pine Trees 
for Turpentine and Rosin.* 

Among the leading industries of the Southern 
states are those related to the production and 
utilization of turpentine and rosin. As all the 
processes involved affect several million dollars’ 
worth of timber each year, the United States 
Forest Service has conducted, for several years, 
special investigations in 
to the methods of bleed 
ing the trees and into 
the properties of timber 
from the bled and un- 
bled trees. 

The improved methods 
of turpentining were 
first established, to an 
appreciable extent, dur- 
ing the season of 1904, 
when a number of the 
most enterprising manu- 
facturers of naval stores 
in Georgia and Florida 
were persuaded to sub- 
stitute the “cup and gut 
ter’ system for the in- 
jurious and uneconomical 
“boxing” then practiced. 

The old method, shown 
in Fig. 1, consists in 
cutting a cavity in the 
base of the tree to serve 
as a cup to catch the 
resinous sap. This cavity 
is usually some 14 ins. 
wide, 7 ins. deep and 3% 
ins. from front to back, 
and two, three and often 
four boxes are cut into a 
single tree. This proves 
a severe drain on the 
vitality of the tree and 
also renders it an easy 
victim to ground fires 
and wind storms. Fig. 2 
shows the result of box- 
ing a tree beyond its 
ability to support its own 
weight during any dis- 
turbance. 

The sap flows out from the cut in the sapwood 
which becomes clogged before long so that the 
cut has to be extended higher and higher. This 
necessitates the sap’s flowing over a greater and 
greater area, as the season advances, so that 
much of the turpentine is evaporated and the re- 
sultant rosin is discolored by oxidation and con- 
tamination. 

In Fig. 3 the newer method of using a “cup and 
gutter” is shown, though applied to a tree which 


Raising the cup and gutter as the wounded face 
is made higher, by the weekly chipping away of 
a \%-in. strip of bark and sapwood, prevents loss 
of turpentine and deterioration of the rosin. This 
accounts for the increase in yield which has been 
demonstrated with the newer method 

Since the introduction of the cup and gutter 
there has been a steady increase in the percent 
age of turpentine and in the amount of rosin 
yielded from each grove where they are used 
The following figures, giving the average yield 
of turpentine per crop of 10,500 boxes or cups in 
several states, suggests the extent of the im 
provement Where the better method prevails 
the greater yields are found 


Yield P.reen‘age 
per crop of produced by _ 
10.500 box improved metboJ 

‘ 


Alabema - ‘ 35.6 cask 

| SSS ae 29.8 : 16 
Georgia ..... wiitesss-- ee . 0 
Louisiana cy tind . a ” 44 
Mississippi ....... 34.5 * 11 
re 43.5 * iv 


In North and South Carolini improved methods ar 
not in use, 


The value of the newer method is further shown 
by reports from two large establishments in 
Texas; one using the cups and gutters and the 
other cutting boxes. The first concern reported a 
yield of 1,372 bbls. of turpentine for 20 crops, of 
10,500 cuts, while the second reported a yield of 
1,500 bbls. from 35 crops. This gives 68.2 casks 
of turpentine per crop for the cup and gutter 
method, as against 42.8 for boxihg Both of 
these concerns were operating for the first year 
and under practically identical weather condi- 
tions. 

In Texas and Louisiana a great percentage 
of the lumber operators own their own timber 
land. Some of the most extensive tracts 
in these states are operated by large con 
cerns which have carefully studied meth 
ods of bleeding the trees and the. effect 
on the lumber product. These bleeding 
processes have been generally believed to de- 
crease the strength and durability of the timber, 
and in many specifications timber from bled trees 
is excluded. The results of the studies of the 
U. S. FOREST SERVICE TESTS ON PROPERTIES OF 

NATURAL AND BLED LONG-LEAF PINE TIMBER. 


Compres 


Specific Bending sion 
Number gravity strength, strength, 
of tests of test ibs per ibs per 
mede pleces. sq. in. sq. in 
Unboxed trees ...... 400 0.74 12,358 7,166 
Boxed and recently 
abandoned ........ 390 79 12,961 7,813 
Boxed and abandoned 
five years......... 535 76 12,586 7,575 





Forest Service show conclusively, it is announced, 
that (1) bled timber is as strong as unbled if of 
the same weight; (2) the weight and shrinkage 





FIG. 2. ONE OF THE EVIL 
had previously been boxed. Instead of allowing 
the sap to flow, in a thin broad sheet, down the 
whole wounded surface, it is received in a gutter 
just below the wound and led to a deep cup. 


*From information furnished by the Forest Service, 
U, 8S. Department of Agriculture, Washington, D. C. 


EFFECTS OF “BOXING” A PINE. 


of the heartwood is not affected by bleeding; (3) 
the durability of the heartwood is not affected 
by bleeding, since the resin comes from the sap- 
wood only. 

The accompanying table shows a remarkable 
similarity in the results of tests for three typical 
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groups of trees. Indeed the strength of the bled 
timber is larger than the untouched, though this 
is readily explained by the increase in weight. 
The amount of resin in the wood varies greatly, 
and trees growing side by side differ within very 
wide limits. Sapwood contains but little resin 
(1 to 4%), even in those trees in which the heart- 
wood contains abundance. In the heartwood the 
resin forms from 5 to 24% of the dry weight, and 


FIG. 3. CHIPPING A WOUNDED PINE. an 
(Showing Cups and Gutters Attachedto an Old Boxed Pine). 


it cannot be removed by bleeding, so that the 
quantity remains unaffected by the bleeding pro- 
cesses. 
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The Highway Work of the Wisconsin 
Geological Survey.* 


By W. 0. HOTCHKISS.t 

The first suggestion of the present highway 
work of the state geological survey came from 
President Van Hise, of the University of Wiscon- 
sin, who remarked to the writer in 1906 that the 
Wisconsin Geological Survey should take up the 
work of improving the roads of the state in the 
way the Maryland Geological Survey had done. 
A strong reason for immediate action was found 
in the fact that the legislature of 1905 had passed 
a resolution to amend the state constitution so 
as to permit the use of state funds for road- 
building purposes. Similar resolutions had been 
passed by earlier legislatures, but the succeeding 
one had always failed to agree, and as (in Wis- 
consin) a constitutional amendment must pass 
two successive legislatures and then be voted 
upon by the people, the matter had never come 
before the people. 

The first thing to be done was to arouse in- 
terest enough to secure the passage of the amend- 
ment by the 1907 legislature, and if possible to 
secure an appropriation to enable us to do some 
work to secure a popular appreciation of the 
situation. With the very small amount of money 
that the survey could spare it was only possible 

*Abstract of a paper read at the first meeting of the 
Lange gd Engineering Society, held at Madison, Wis., 
FeCnict of the Highway Division = the Wisconsin Geo- 

Good Roads 


logical Survey, and Secretary of the State 
Association, Madison, Wis. 





to take a short trip around the state to see what 
the conditions were and write a report covering 
the facts as seen. In preparation for this report, 
(Bulletin XVIII, “Rural Highways of Wiscon- 
sin’’), reports as to road conditions were re- 
ceived from town clerks, from the rural carriers 
(who were instructed by the Post Office Depart- 
ment to make the reports needed), and from sev- 
eral hundred farmers throughout the state. Art- 
icles were sent out also 
to about 600 newspapers 
in the state. The 1907 
legislature passed the 
constitutional amend- 
ment, and also made an 
appropriation of $10,000 
a year for the next two 
years. 

To take charge of the 
work to be done under 
this appropriation, the 
Highway Division of the 
Geological Survey was 
organized. Owing to the 
fact that the money did 
not become _ available 
until August, 1907, it was 
impossible to do very 
much that year, and so 
we have actually been 
at work only a single 
season. The educational 
work has been carried 
on in a variety of ways. 
In addition to using the 
press of the state, as 
mentioned, we have had 


exhibits at the State 
Fair, have given road 
talks at farmers’ insti- 


tutes and other meetings, 
have organized the State 
Good Roads Association, 
and have distributed 
over 120,000 of our road 
pamphlets. 

In 1907 we built a 
stretch of model maca- 
dam road at the State 
Fair, and in 1908, we had 
exhibit of several 
forms of culverts and 
small bridges. These 
structures were left partially completed so as to 
show the forms and the method of placing the 
reinforcing bars. We also had photographs of 
completed roads and bridges, and sets of our 
standard plans of culverts and bridges. 

During the road-building season, practically all 
our time has been given to the work of assisting 
town officers in building improved roads. We 
have surveyed new locations, made plans and 
specifications for improving old roads and su- 
pervised the construction in as many places as 
time would permit. Through arrangements with 
the manufacturers we have had three road build- 
ing outfits to loan to towns during the past year, 
and with these have built stone or gravel roads 
in 13 places, aggregating a length of about 11 
miles. 

It has been interesting to watch the change in 
public sentiment as these roads have been under 
construction. In nearly every case there was only 
a bare majority in favor of the improvement at 
the beginning. But by the time the road was 
open for traffic the sentiment had changed so 
strongly that in several cases they have bought 
the machinery to continue the work when we 
could no longer carry it on for them. In all cases 
where we have built improved roads the people 
are planning to continue the work next year. 

One of the most popular branches of our activ- 
ity has been the bridge work. We announced to 
the town boards that we would send an engineer 
to examine the bridge site, draw up plans and 
specifications, make estimates, and assist them 
in letting contracts. The demand has been more 
than we could fill, in spite of the fact that two 
men gave their whole attention to this work. A 
set of standard plans for the ordinary spans of 
highway bridges has been made up and has 


‘greatest possible degree. 


- ~ritenis 
greatly facilitated the work. While ve bee 
able to save considerable money fan, 
the greatest good has been accom; a “a 
ting them to build good strong br Place 


of the flimsy structures too often « 

Letters have been received from 
towns in which statements have be: 
the amount the towns have saved 
services. The estimates aggregate 
practically the whole amount of 0) 
tion, and there are still 40 or 50 bai 
heard from. - 

The giving of free engineering a i 
State is sometimes criticized as n: 
legitimate field of the consulting en: 
criticism is easily answered. In al! 
we have found only one or two ca vhere « 
consulting engineer was called in dete 
town board. The town boards and 
who elect them do not appreciate 1: 
engineering services and so do not 
gineers. The work that we are doin: 
part the creation in the mind of the a 
of the belief that the work of engi 
value in the ordinary town and coun: 
bridge work. 

I have made - study of the laws of « 
having systems of state-aid for road 
drafted a bill providing for such a 
Wisconsin. The bill has been introdu: 
senate committee on roads and bridg: 
the most important provisions of this bill are 
(1) The method of control of the state-aid work 
and (2) the method of distributing the aid. 

Outside of the money expended for education 
purposes and for the charitable and penal in 
stitutions, this state-aid for roads wil! be th 
largest single item of state expenditure, andj 
there is necessity for most carefully safeguard 
ing it to prevent it from being perverted for po- 
litical purposes. The method adopted is that o/ 
putting general control in the hands of an ex- 
officio board of commissioners who hold their 
positions by virtue of holding some other non- 
political office. This is the method adopted by 
most states which have recently adopted a state- 
aid plan, and is recommended in a mode! state- 
aid bill sent out by the Office of Public Roads 
of the U. S. Department of Agriculture. 

The active control of the work is put fn the 
hands of a highway department at the head of 
which is the state engineer. This gives an ef- 
ficient executive method. The state engineer 
would correspond to the president or active man- 
ager of a corporation and would act under the 
general direction of the commissioners, who 
would correspond to the board of directors. This 
system puts the public business on as efficient a 
basis as a private business. It gives one respon- 
sible head, chosen for his efficiency alone, in- 
stead of dividing the responsibility among sev- 
eral men. 

From a study of the method of distribution of 
statesaid funds, it appeared that a method of 
allotment based on a single factor must of nec 
essity strongly favor some counties at the ex- 
pense of others. The system embodied in the bill 
is believed to do away with this injustice to the 
One-third of the total 
amount available for state-aid is divided in 
equal amounts, the same sum being allotted to 


farmers 
alue of 
loy en 
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vad and 


r States 
nd have 
stem tn 
1 by the 
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each county. This division favors the sma!! and 
the poor counties as compared to the larg:r and 
richer ones. Another third of the fund is ‘ivided 
among the counties on the basis of area. This 
division gives the larger counties a larg:r pro- 
portionate share of the money than th small 
counties. The last third is divided on th: basis 
of assessed value, and obviously favors the rich 
counties, as they would get a larger propor: \onate 
share of the money than the poor counties This 
three-fold allotment of the funds is ado; «4 80 
that each class of counties will be favored " one 


of the allotments. 
The staff of the Highway Division h« ° in- 


spected (at the request of town boar: and 
others) 98 different roads and have surve °4 39 
roads, 24 of which have been constructed. They 
have inspected 172,,bri@ge sites, furnis) | 2° 
estimates of cost, and 56 of the structur: have 


been constructed. 
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Bascu 


. features of the industrial develop- 
. district at the south end of Lake 
one: the construction of the East Chicago 
— from the lake to Indiana Harbor, 


One 














each other): two for the Lake Shore & Michigan 
Southern Ry. and one for each of the other two 
railways. These bridges are described in’ the 
present article.* 

The substructures were designed by the railway 
companies and consist of concrete piers supported 
on wooden piles. As there was no navigation, each 


the bridge revolves around (A) it moves back- 
ward due to the movement of translation of the 
roller (B) along the tragk girder (C) to the po- 
sition (D). The two rollers (one to each truss) 
carry the entire weight of the structure when 
it is in motion or is standing in the open posi- 
tion. When the bridge is in the closed position 


























































eng er to provide for the delivery of ore road ‘constructed temporary “run-around” tracks it rests directly on the forward pin bearings at 
wad works and to provide water trans- on a pile and timber structure so that traffic (E) on the pivot pier, and on cast steel shoes on 
re ry the various manufacturing would not interfere with the work of construct- the other pier. These bearings take the entire 
orta rvice for ’ 
P ) stries which are being es- ing the substructure and erecting the superstruc- live load and part of the dead load with the 
lanté other indu 
ee . and around that city. Near the lake, ture. Sheet piling was driven to form coffer- bridge in the closed position. With the bridge 
a will eross four railways, the first dams, and the enclosed material excavated to a_ closed, therefore, the roller is free and can be 
syd ¢ farthest from the lake: (1) Penn- depth of about 25 ft. The foundation piles were removed and replaced without difficulty. No pit 
ean nes, 2 tracks; (2) Lake Shore & _ then driven, with the aid of the water jet, and is required to receive the tail or counterweight. 
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FIG. 1. DOUBLE-TRACK RAILWAY BASCULE BRIDGE OF THE RALL TYPE OVER THE EAST CHICAGO CANAL, NEAR INDIANA HARBOR, IND. 


(There are four of these bridges over the canal.) 


(Strobel Steel Construction Co., Chicago, Designers and Contractors.) 


Michigan Southern Ry., 6 tracks; (3) Baltimore 
& Ohio Ry., 2 tracks; (4) Chicago, Lake Shore & 
Eastern Ry., 2 tracks. The canal is being built 
by the Indiana Harbor Land Co., and the com- 
any induced the railways to build drawbridges 
in advance, so as to avoid interference with the 
railway traffic and the canal construction in the 
future. There is, of course, no necessity for oper- 
iting the bridges at the present time. 

The first three railways, after considering the 
situation, decided to invite tenders jointly. The 
bascule type of bridge was adopted as the type 
that would best meet the requirements, and es- 
pecially the requirement that additional tracks 
ind bridges might be installed at a future time 
vithout interfering with the existing tracks and 
bridges, 

Designs and proposals were accordingly in- 
vited by Mr. R, Trimble, Chief Engineer of Main- 
tenance of Way of the Pittsburg, Fort Wayne & 
Chicago Ry. (Pennsylvania Lines; Northwest 
System). The offers submitted by the various 
bascule bridge companies and patentees were 
considered by a committee consisting of the chief 
engincers and the bridge engineers of the three 
railwiy companies, with Mr. Albert Lucius as 
their Consulting Engineer in this matter. The offer 
of the Strobel Steel Construction Co., of Chicago, 
for ti Rall patented type of bascule bridge 
was a cepted, as being the most economical and 
offerins certain advantages in efficiency and 
simpli: ‘y of operation. A contract was accord- 
ingly varded to that company for the construc- 
tion c’ four double-track bridges (duplicates of 


the concrete for the piers was then deposited in 
timber forms. As the material penetrated was 
water-bearing sand, some difficulty was experi- 
enced on account of the washing away and 
undercutting of the sand. 

Each bridge consists of a double-track, single- 
leaf, through-truss span, having a length of 86 
ft. c. to c. of bearings. The general design of 
the bridge and its operating mechanism is shown 
in Fig. 1. The proportioning is in accordance 
with the specifications of the Pennsylvania 
Lines, which call for a live load of 60,000 Ibs. 
concentrated weight plus a train load of 5,000 
Ibs. per lin. ft. of track. The weight of struc- 
tural material in each bridge is about 313 tons, 
and that of the operating machinery is about 
18 tons. The total rolling load of the bridge is 
555 tons. 

The special feature is in the swinging arrange- 
ment, which is covered by the patents on the Rall 
system. The bridge is of the movable center bas- 
cule type (as distinguished from the fixed trun- 
nion type), and in opening it rolls backward as 
it swings upward. The pivot (A) is at the center 
of gravity of the moving structure, and forms 
the center of rotation. The principle will be 
understood easily by an examination of Fig. 1. 
The roller (B) is mounted on the pivot, and as 


*The other two bridges are of the Scherzer rolling-lift 
baseule type. These are (1) the third bridge of the 
Lake Shore & Michigan Southern Ry. (which road has 
six tracks), and the of the . Lake 
Shore & Eastern Ry. These were built by the Scherzer 
Rolling-Lift Bridge Co., of Chicago. 





The distance of the horizontal travel of the 
pivot in opening the bridge is just sufficient to 
keep the tail clear of the masonry when the 
bridge is in the open position. In these bridges 
it is about 16 ft. This retractile motion of the 
bridge permits of the use of a minimum length 
of span, with a consequent economy in cost. 

The counterweight consists of cast iron blocks 
for its lower third. These are bolted to a steel 
framework, which is continuous with and an 
integral part of the main trusses. The upper 
portion of the counterweight consists of stone- 
concrete in which pig iron is embedded. The 
concrete is reinforced with heavy wire meshing 
and tied together transversely by iron rods. 
Owing to the concentration of load made pos- 
sible by the use of cast-iron blocks for a portion 
of the counterweight, it was found more econom- 
ical to use them in this instance than to con- 
struct the entire counterweight of concrete, 
though the latter method would be preferable in 
some cases. Provision is made for attaching 
additional cast-iron counterweight bldcks should 
changes in the weight of the track rails or othe: 
changes in the bridge require such additions. 
The total weight of the two counterweights of 
each bridge is about 340 tons. 

The tail, or portion of the bridge from which 
the counterweight is suspended, ts 28 ft. long. 
This is in the form of an irregular polygon, the 
forward portion of which is a triangular girder 
in which the trunnion or turning pivot (A) of 
the truss, is mounted. This pivot is also in the 
center of gravity and the center of rotation of 








296 





ENGINEERING NEWS. 


Vol. 6 





the movable part of the bridge, as already noted. 
The motion is controlled by the swing strut (F) 
This is pivoted on the terward fixed pin support 
(E), and pin-connected to the triangular girder 
part of the truss at a point (G) somewhat back 
of and below the trunnion. 

The bridge is operated by means of a pinion 
(H), mounted on the bridge and meshing into a 
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Section of Roller, 
(Eniarged.) 


Fig. 2. Roller at Rall Bascule Bridges over the 


East Chicago Canal. 
the face of the operating strut 


straight rack on 


(J). The latter is located at the extreme end 
of the bridge, back of the counterweight. It is 
hinged at the bottom to the foundation, and is 
free to move to accommodate itself automatic- 
ally to the irregular curve described by the 
pinion in the tail of the bridge while in motion. 


This method of applying the is one of 
the special features of this design, and is claimed 
to result in as it avoids 
ali irregular expensive racks or tracks fon 
the bridge operation, thus simplifying the work 
in the office, shop and field. The operating gear 
is held in mesh by means of a steel carriage 
(K) which travels along a track on the other 
side of the operating strut; it is connected with 
the axle of the main pinion and moves with it. 
ROLLERS AND TRACK GIRDERS.—The 
trunnion (A), about which the bridge rotates, is 
carried by a roller or wheel (B) which turns 
around the trunnion. This roller is shown in 
detail in Fig. 2. It has a cast-iron center, on 
which are shrunk steel tires 1% ins. thick. The 
journal bearing between the trunnion pin and 
the roller has a “4-in. bronze bushing (with an 
easy fit on the pin), and is designed for a maxi- 


power 


considerable economy, 


and 


mum pressure of 1,600 Ibs. per sq. in. The 
trunnions are 14 ins. diameter and 4 ft. long. 
The rollers are 55 ins. diameter. Each roller 
has a smooth face 25 ins. wide, with a 14-in. 
flange at the outer edge to maintain the aline- 


ment of the bridge. The pressure on the roller 
is 22,000 lbs. per lin. in. 

The track on which the roller travels is straight 
As the operation is controlled by the 
(F), previously mentioned, there is 
for projecting lugs or cogs to keep 
from getting out of position. The 


ind short. 
swing strut 
no necessity 


the bridge 





track plate (14% x 25 ins.) is made continuous 
and without joints, as shown in Fig. 4. The 
track girder (which carries the bridge while in 
motion) has three webs with side plates and six 
i2-in. channels in the top chord in order to pro- 
vide proper rivet areas for the large concen- 
trated loads. The girder is filled with concrete. 
When the bridge is closed, the roller bears but 
lightly on the track. Consequently the live and 
dead loads are not carried by the trunnion and 
track girders, but are carried by the forward pin 
support (E) and by the bearings at the opposite 
end of the bridge. 

LOCKS.—When the bridge is closed, each truss 
is secured at the farther end by an end lock. 
This is a bolt of rectangular shape operated by 
a transverse shaft which connects both locks and 
is operated by gearing and a worm-wheel from 
an independent motor which is controlled by the 
operator on shore, This apparatus is so designed 
and interlocked with indicator signals that the 
operator knows when the locks are either shot 
or drawn. Should he overlook the signal and 
fail to stop the operation, the bolts will con- 
tinue to move in and out without breaking any 
of the parts. 

Each bridge is provided at both ends with rail 
locks for each track. These are of the standard 
design of the L. S. & M. S. Ry. for that com- 
pany’s bridges, and of the standard design of 
the Pennsylvania Lines for the other two 
bridges. The rail locks for each bridge are so 
connected by means of levers that they are 
operated simultaneously. They are moved by 
an independent motor controlled from the oper- 
ator’s house on shore in the same manner as the 
bridge locks. Means are provided for operating 


both the rail locks and bridge end locks by 
hand if necessary. 
MACHINERY EQUIPMENT.—The machinery 


for operating the bridge is very simple. It con- 
sists of three sets of gear wheels connecting with 
each motor and meshing into the straight rack 
of the operating strut. All of these gears are 
of cast steel and are in the rough, except that 
cut gears are used for the first gear engaging the 
armature shaft pinion and for the main operating 
pinion. The motion of the bridges is said to be 
very smooth, and is practically noiseless, the 
latter being an important point for city bridges. 

Each bridge is operated by two 35-HP., 220- 
volt, direct-current motors, geared to the main 
cross shaft. The actual power required to open 


or close the bridge in one minute 

wind conditions is 25 HP. Thus 
sufficient to operate the bridge « 
second motor is provided only for « 
poses. Each motor is equipped \ 
solenoid brake which is normally 

of a spring, and released by 

There is a hydraulic emergency 
driving shaft, operated By a hand 
operator’s house. The rail locks 

the bridge are operated by means r 
direct-current motor, and the end 
ated by a motor of the same size 

A reinforced-concrete platform 
the bridge connects the trusses 
venience of the bridge tender in oj! 
for the machinery. Access to thi 
by means of a stairway attached 
ating strut and to the side of the « 
The main trunnions are _ lubricat: 
platform through gas pipe conduit 
sure grease cups. 

OPERATION AND _ SIGNALS 
carrying the tracks of the Pennsy! L 
being remote from the others, is 0; if 
the railway signal tower adjacent 
Power is generated in the same ir 
means of two small dynamos, each 
kerosene engine. These units are us har 
the storage battery, from which 2 t 
rent is taken for the operation of : brid 
The generating and storage battery ts fur 
nish current for the railway compa: electr 
interlocking plant as well as for the operation 
the bridge. 

The three bridges for the Lake Shore & Mj 
gan Southern Ry. and the Baltimore & Ohio py 
are operated from one signal tower « ro 
the tracks of the several railways g 
bridges.* The power plant for the o; tior 
the bridges is contained in the 
This installation is of interest, as provision js 
made for operating a greater number of draw- 
bridges from one point than has ever 1 at- 
Three—phase aiternat 


same lildi 


tempted elsewhere. 1 
current at 440 volts is delivered at the plant by 
*This tower provides also for the operation of the thir 


edjacent bridge of the Lake Shore & Michiga: 
Ry. and the bridge of the Chicago, Lake Shore & 
Ry. Both of these are of the Scherzer type, a re 
explained, but will be operated in connection with t! 
Rall type bridges described in this article. The inter 
locking for the protection of the five bridges as w 
the operation of the bridges will be handled fron 
one tower. The electric interlocking plant is being 
stalled by the Generel Railway Signal Co 








FIG. 3. 
(At the right is shown one of the rollers, with the massive girder in which it is carried.) 
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mpany. Two 40-ampere mercury arc This may be used to operate the bridges or light will show while the bridge is in the closed 
P = .nsform the alternating current into charge the storage battery under emergency con- position and throughout its motion. When it 
. ent, and are used for charging a stor- ditions, or may be used in conjunction with the reaches its open (or nearly open) position, the 
dit 4 ; 
y of 128 chloride accumulator cells. storage battery in operating the bridges. lamp in the red lantern is extinguished and that 
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‘ m FIG. 4. TRACK GIRDER OF BASCULE BRIDGE. 
ant by 
ve thir This battery is used for operating the several The storage batteries are installed in the base- of the green lantern is lighted by the operation 
outher bridges and for the electric interlocking and ment of the power-house. The generating plant of a gravity mercury switch. 
ha eT . . LA J . J ‘ ‘ ‘ 
sIready signal system governing the tracks crossing the and a complete switchboard for its control are The Strobel Steel Construction Co., of Chicago 
nh tl bridges. In addition, a direct-connected motor on the ground floor. The electric signal ma- (as contractor for the superstructures), designed 
Ww generator set of 35 KW. capacity is installed. ‘hines and the controlling appliances for the the four Rall bridges, prepared all general and de 
mo bridges are on the sec- tail plans, and erected the superstructures, includ- 
. ond floor, from which all ing the installation of the machinery. The struc 
tracks and bridges are in tural steel was fabricated by the Pennsylvania 
—_ clear view. Each bridge Steel Co., of Steelton, Pa. The machinery was 
has its own. switch furnished by Geo. P. Nichols & Bro., of Chicago, 
board and _ controllers, who also furnished and installed the electric 
and each board has elec equipment. The railway companies were repre- 
tric indicators showing sented by the following engineers: Mr. Albert 
the operator the posi Lucius, M. Am. Soc. C. E. (of New York), as 
tion of all devices on the their joint consulting engineer; Mr. J. C. Bland, 
corresponding bridge. Engineer of Bridges, Pennsylvania Lines; Mr 
The several motors on B. R. Leffler, Engineer of Bridges, Lake Shore 
each bridge are elec- & Michigan Southern Ry., and Mr. J. E 
trically interlocked with Greiner (and later Mr. W. S. Bouton), Engineer 
each other and with of Bridges, Baltimore & Ohio Ry. 
the signals governing Fig. 3 is a view of the pivoted end of the 
the approaching tracks. Pennsylvania Lines bridge, showing one of the 
Nothing can be done to- rollers and the massive girder in which it is 
ward opening any bridge mounted. Fig. 5 shows the two Lake Shore & 
until all signals govern- Michigan Southern Ry. bridges in the open po- 
ing the approach tracks sition; in this view the top of the roller may be 
are set at the “stop’’ po- seen above the middle of the horizontal line of 
sition. In closing, the the triangular girder in the left-hand truss. 
signals cannot be set for 
a clear track until the naiath ellie 
Py = >. 
bridge is closed and TYPHOW FEVE 
‘ a] ¢ 
locked and the rail locks aVER DEATHS IN CHICAGO for 1908 
f © nett a totaled 338, or at the rate of 15.6 per 100,000. This 
are we a oe passag was 12% below the rate for 1907, about 33% lower than 
of trains. the average for the last ten years, and 91% below the 
For the guidance of record-breaking figure of 1891, when the appalling rate 
vessels approaching the of 173.8 per 100,000 was recorded. For the nine years 
bridge, there are two since the opening of the drainage canal, the average 
river signal lights (one rate per 100,000 was 21.1, as against 57.7 for the nine 
green and one red) at the years before the canal was opened. According to the 
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of the roller of the left-hand truss may be seen at the middle of the 
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mtal line of the triangular plate girder.) 





extreme 
bridge 
These signals have 
candescent electric bulbs 
installed 
ent lanterns, 
arranged that 


each 
side. 
in- 


end of 
on either 


in independ- 
and are so 


the red 


if the pre-channel typhoid rate 
the last nine years there would have been 10,085 deaths 
from typhoid fever in that period, or 6,014 more than 
actually occurred. Figuring on the basis of the legis- 
lative value of a human life, this saving represents the 
sum of $64,140,000 or more than the entire cost of the 
drainage channel to date. 


bulletin of the Chicago Department of Health for Feb 
20, 1909, 
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William McNab: President of the American 
Railway Engineering and Maintenance-of- 
Way Association. 

The Vice-President of the American Railway 
Engineering and Maintenance of Way Associa- 
tion for 1908, Mr. Wm. McNab, became the Act- 
ing President as a result of the sudden death 
of the President (the late Walter G. Berg) in 
May last, and has now been elected President of 
this Association, in whose affairs he has been 
active since its organization nine years ago. His 
professional career (of nearly 40 years) is some- 
what unique in that it has been entirely with 
one corporation, the Grand Trunk Ry. Co., of 
Canada. The history of his life, therefore, is a 
Story of the development or evolution of that 
railway from its small estate of 40 years ago to 
its present extensive system and its important 
standing in railway affairs. 

Wm. McNab was born in Scotland 54 years 
ago. He is a son of the late Thomas McNab; 
grandson on his father’s side of the late William 
McNab, Curator and General Superintendent of 
the Royal Botanic Gardens in Edinburg, and on 
his mother’s side of the late James Haig Cobban, 
Collector of Customs at Alloa, Scotland. Coming 
to Montreal with his parents at an early age, he 





was educated at the McGill Model School and at 
the Montreal Collegiate School. On graduating 
from the latter in 1870, he entered the service of 
the Grand Trunk Ry. Co. as an indentured pupil 
in the Engineering Department, and has since 
been connected continuously with that great 
Canadian railway system. 

During this long period of service, Mr. McNab 
has had charge of the surveys for and the con- 
struction of many of the new lines which event- 
ually became part of the system, as well as hav- 
ing been closely identified with the design and 
superintendence (both in new construction and 
maintenance) of most of the important works 
that have been the means of transforming the 
old Grand Trunk Ry. into its present system. 
That these works were many and varied in char- 


acter goes without saying, and the opportunities. 


for gaining experience were neither few nor in- 
significant on a road which has grown from small 
things to a system of magnitude and inter- 
national importance. 

Previous to 1875, Mr. McNab was engaged 
with the then Chief Engineer upon detail mat- 
ters connected with the works of the Inter- 
national Bridge, then in course of construction 
across the Niagara River between Buffalo, N. Y., 
and Fort Erie, Ont.; upon the location and con- 


struction of the Lewiston & Auburn Ry., in 
Maine (including its bridge work); the construc- 
tion of the Union station and general terminal 
facilities at Toronto, and the erecting and ma- 
chine shops at Stratford, Ont. He also superin- 
tended the various works connected with the 
construction of iron structures for the renewal 
of all the large Howe truss bridges on the rail- 
way; the construction of the new train-ferry 
docks at Point Edward, Ont., and Fort Gratiot, 
Mich.; and the work of narrowing the old broad 
gage of 5 ft. 6 ins. (on the older lines) to the 
Standard gage. 

Between 1875 and 1885 inclusive, after having 
passed an examination before the Board of Ex- 
aminers of the Province of Quebec for the study 
of land surveying, he was engaged for several 
years almost exclusively upon Grand Trunk Ry. 
surveys. During that period he acted as en- 
gineer of surveys and levels on upwards of 400 
miles of projected revision work. He was engi- 
neer of construction of the double-tracking be- 
tween Scarborough, Ont., and Toronto, Ont., and 
of the York yard terminals and engine houses; 
also engineer of location and construction of 
portions of lines in Michigan and in the prov- 
inces of Ontario and Quebec, which lines are 
now merged into the Grand Trunk Ry. system. 

Between 1886 and 1896 inclusive, he had charge 
of general engineering work and maintenance-of- 
way, including control of construction of the 
terminal station at Montreal; the Wellington St 
subway under the freight and terminal yards at 
Montreal; the Back Cove drawbridge and ap- 
proaches at Portland, Me., and the design ana 
construction of masonry and other general struc- 
tures. From 1896 to 1907 he superintended the 
drafting room and assisted the Chief Engineer 
generally on various new works. These latter 
included the replacing of the historic Victoria 
single-track iron tubular bridge across the St. 
Lawrence at Montreal by the present bridge, 
having double-track steel truss spans. In 1907, 
Mr. McNab was appointed Principal Assistant 
Engineer of the whole Grand Trunk Ry. system, 
4,645 miles. This position he now holds. 

Mr. McNab has had ample opportunities of ex- 
tensive travel, and the knowledge acquired by 
such opportunities has been used to advantage. 
Hie is a member of the American Society of Civil 
Engineers, the Canadian Railway Club and the 
Canadian Society of Civil Engineers. He was 
a member of the council of this last body in 1903 
and 1907, and is at present chairman of its com- 
mittee on transportation routes. He is a charter 
member of the American Railway Engineering 
and Maintenance of Way Association. He was 
the first vice-chairman of the committee on 
graduation (afterwards roadway), becoming 
chairman in 1902. In 1904 he was appointed 
chairman of a new committee, on economics of 
railway location. He was elected a Director of 
the association in 1905, Second Vice-President 
in 1907, and became First Vice-President in 
1908. During this term he succeeded to the 
office of President made vacant by the death of 
the late Walter G. Berg. He has now been 
elected President for the year 1909. 


The Regulation of Chicago’s Gas Service. 


A report has been made to the Committee on 
Gas, Oll and Electric Light of the Chicago City 
Council, on a suitable regulation of the gas ser- 
vice of Chicago, by D. C. and W. B. Jackson, en- 
gineers, of Chicago and Boston. This report is 
brief and rather general, but contains the follow- 
ing specific recommendations: 

IMPURITIES.—Hydrogen Sulphide; Not more than a 
trace should at any time be found in the gas. 

Total Sulphur; Present practice indicates that the max- 
imum allowable total sulphur should not be greater than 
30 grains per 100 cu. ft, of gas, and we believe that 
for the conditions in the city of Chicago, 20 grains of 
sulphur per 100 cu. ft. of gas should be the maximum 
limit. 

Ammonia; Present practice indicates that this limit 
should not be greater than 10 grains of ammonia per 100 
cu. ft. of gas, and we believe that 10 grains per 100 
cu, ft. would be a suitable limit for Chicago. 

ILLUMINATING VALUE OF GAS.—We believe that 





the illuminating value of the gas in Chic: aa 
time fall below 22 c. p. when burned ee 
5 cu. ft. per br., as provided in the . Poi 
ordinance, Bie | 
HEATING VALUE OF GAS.—We beliey = 
ing value of the gas in Chicago shoulda ; oe 
to fall below 600 B. T. U. gross per cu a 


All results given above are to be un 
plying to 60° F. and 30 ins. barometric | 

PRESSURE FLUCTUATIONS.—We »,. 
maximum allowable variation of pressure oe 
any meter in Chicago should not be gr: nye 
of the minimum pressure found at any ts 
meter, except that it should be one du o~ 
gas inspector to set a new minimum 
written request of the gas company when +i 
affecting the minimum pressure change eae 
growth of the gas system or to developm: . 
such changes to be made not oftener tha ie al 
months. We understand that it is im; ak ae 
present time for the gas company to 
gas pressure within such limits at all poi: 
gas supply system. It would, therefore, 
ulations relating to this feature of gas 
be effective until the requisite changes ha 
in the gas distribution system. In the mear 
lieve that the company should, upon the 
any consumer, at whose meter there is a . 
tion than 100% of the minimum pressure, 
consuming devices so that the gas servic 
to him, or should provide a local governo: ld 
variation in pressure at the meter withi 
prescribed limits, 

MINIMUM PRESSURE.—The allowable pr 
inlets of consumers’ meters should never 
than a definite amount. Present practice | 





os 
> 


1% ins. of water pressure, at the street ley satis- 

factory minimum limit, and we believe that i mini- 

mum could be a suitable one for the city of « zo 
MAXIMUM PRESSURE.—Our study of th stion o 


gas pressures leads us to the belief that it not de 
sirable at the present time to set any hard and fas; 
maximum allowable pressure in Chicago: bu wing to 
certain conditions heretofore explained, we bel: ve where 
consumers now have gas consuming device istalled 
that will not suitably operate with pressures of over 
6 ins. at the inlet of the meter (located at | street 
level) that the gas company should adjust t! ynsum 
ing d vices so that they will operate satisfactorily when 
the pressure rises above 6 ins, 

TESTS FOR PRESSURE.—We believe that in additior 
to the pressure measuring devices in the testing stations 
there should be at least three seven-day recording pres- 
sure gages for each testing district to be located «| various 
points over the district in which a testing pla: situ 
ated and the locations to be changed from tim» to time 
Such testing gages to be of the line drawing kind which 
show the pressure of gas at every instant 
chart to be arrang d to show the pressure co 
for seven days. 

TESTS FOR THERMAL VALUE AND CANDLI 
POWER.—We believe thet besides the tests to be regu 
larly made in the testing stations for heating wer 
additional tcsts should be made from time | ne of 
gas taken at various points in each of th 
and occasionally tests for candle power should bh: mai 
as well as for heating power. 

COMPLETE ANALYSES OF GAS.—From time ‘o tim 
complete analyses of the gas should be mad» in each 
testing station, and whenever tests for calorific valu 
of gas are made at points outside of the strtic: m 
plete analyses of the gas found at these points shou 
be made. 


FREQUENCY OF THSTS.—We believe that t's for 


the candle power, thermal value, and the pres nce of 
hydrogen sulphide, in the gas, should be mad daily 
excepting Sunday, in each testing station, and (h ‘e's 


for ammonia and sulphur should be made week!y. while 
the recording charts of the various continuous ; ‘essuré 
gages should be changed weekly. The additior:! tests 
for thermal value and candle power of gas tak: from 


outside points should be made from time to ue %& 
may be found necessary for a complete deter: ation 
of the quality of gas as supplied throughout ‘> «ity 
Also the complete analyses of the gas should made 


with sufficient frequency to properly supplem the 
other tests. 

Rules as above proposed, if carried out by gas 
comjiany, will in our opinion, assure a satisfac! gas 
supply to the City of Chicago, and the operatio. ©‘ the 
testing stations and other supervisions outlin« when 
the work is carried out in the above described nner, 
will give the city all information needed for « cing 
the rules. 





- A BOREHOLE 7,870 FT. DEEP is being dr!! near 


Rybnik, in southwestern Germany, says the “Z: hrift 
des Vereines Deutscher Ingenieure.” By De ber 
1908, it had reached= depth of 7,070 ft., with « _ 
ter of 2 ins. 
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That the standard of quality of municipal 
water-supplies is rising is well shown in the 
course of the interesting article elsewhere in this 
issue on the operation of the Ludlow intermittent 
filters, connected with the water-works of Spring- 
field, Mass. These filters were designed to remove 
or prevent bad odors and tastes in the water dur- 
ing the warmer months of the year. After a 
year or two of experience with the filters the 
public has expressed its desire to have the filters 
opened in the spring and kept open in the 
autumn, when the water was, relatively speak- 
ing, so satisfactory that its slight taste or odor 
in former years would have caused no comment 
whatever. The time is rapidly coming when 
every community will demand water perfectly 
lear, tasteless and odorless at all times in the 
year, as well as water free from sewage pollu- 
tion and its accompanying infectious matter. 
—-- Qe 


A few years hence a privately-owned water- 
works system in an American city of any size 
will be a rarity. The census of 1900 showed 54 
cities with a population of 70,000 or upwards. Of 
these, only 10 are to-day dependent upon com- 
panies for their water-supply. Of those 10, New 
Orleans has already virtually changed to public 
ownership, and San Francisco, Denver and 
Omaha have been struggling toward that end for 
some time, At Omaha an arbitration award, 
placing a valuation on the plant of the private 
company, has been before the courts for some 
time, and it is stated that the city will soon vote 
on a bond issue sufficiently large to cover the 
highest price which it can be compelled to pay if 
the decision goes against it. Denver is awaiting 
& valuation award from a commission of five en- 
gineers of national reputation. 

At San Francisco the movement for municipal 
oWnership is at @ more uncertain stage. The city 
has no specific authority, as we understand it, fo 
compe! ‘he company to sell its works, and is 


Seekine ‘«gislation which will clear the way for 

euch n. The new works about to go in oper- 

ation ‘Yew Orleans, which have been built by 

at cit) make up the very serious deficiencies in 
e@ wo! 


of the private company. The city, we 


understand, will utilize some, at least, of the dis- 
tributing mains of the company, but no other 
portion of the private works. New Orleans, for 
what reason we wiil not undertake here to say, 
seems to afford about the most notable instance 
which can be brought forward of the failure of 
a private water company to meet the needs of a 
city. This failure could be nearly if not quite 
matched, however, by similar experiences at 
Syracuse, but at New Orleans there were physical 
difficulties in the way, far harder to overcome 
than any existing at Syracuse. 

The companies in some of the cities yet under 
private ownership have given or are now giving 
such satisfactory service that very likely they 
will remain undisturbed for some years to come. 
Sooner or later, however, it seems almost certain 
that they, too, must surrender to public owner- 
ship. 


——-- — —--- @—— 


In our discussion of the sea-level project at 
Panama, in our issue of Feb. 25, we referred to 
the old French canal from Colon to Bohio, and 
stated that a large part of this channel had been 
filled with silt and mud, as we predicted would 
happen in 1888. We instanced this as a good 
object lesson of the silting which would take 
Place in any sea-level canal from the tributary 
streams. 


The “Times” of New York City is about the 
only journal of prominence which still continues 
the agitation for a sea-level canal. It has re- 
cently published several extended articles at- 
tacking the lock canal, written by an alleged 
“eminent engineer’’ who is too modest to sign 
his name. The articles bear internal evidence 
that the writer of them is wholly unfamiliar 
with conditions as they actually exist on the 
Isthmus, and is basing his arguments solely on 
what he has read. It is not worth while to take 
space here to point out the many gross errors 
in these articles; but one remark in the “Times” 
of March 15 deserves a little comment. 


Referring to our statement regarding the silt- 
ing up of this old French canal, this writer con- 
tradicts it and says: 

Although this channel has been completely neglected 
during the entire period of its existence, its sides exhibit 
little wash, and actual surveys of its bed show that it 
has silted up but little during that time. Small bars 
naturally formed at one point where the channel for 
the Mindi River was cut across the canal, but there 
has been little silting proper. 

In contrast with this statement by this 
anonymous “eminent engineer,” we would place 
an official record. 

In October, 1901, negotiations were in progress 
between the president of the new Panama Canal 
Company, M. Hutin, and the Isthmian Canal 
Commission, with reference to the acquirement 
by the United States of the company’s rights 
and property on the Isthmus. The company de- 
sired to have the United States pay for the 
work which it had done there, and it created a 
committee of its own engineers to make a valu- 
ation of the work which it had completed. This 
valuation was published in the Report of the 
Isthmian Canal Commission of 1899-1901, and 
we take from it the following statement of the 
silt accumulations in the old French canal: 

It must be stated that of the amount of excavation 
done by the old company in the level from Colon to 
Bohio, and the left side diversion corresponding to that 
level, an important portion has been filled in by the silt 
from the Chagres and other streams that invaded that 
portion of already aS river beds. The amount of 
that silt is about 5,000,000 cubic meters. 

A similar fact is to be noted in the section from Par- 
aiso to end of canal; an amount of silt of about 2,000,000 
cubic meters has partially filled up the excavations of 
the old company. 

Thus the engineers of the Frenuh canal com- 
pany, which was trying to sell its property to 
the United States and was trying to make the 
best showing possible, admitted an accumulation 
of 7,000,000 cu. meters of silt in the old French 
canal as long ago as 1901. It may reasonably 
be concluded that the amount of these silt ac- 
cumulations was not overestimated. This 7,- 
000,000 cu. meters is equivalent to 9,156,000 cu. 
yards. The “small bars which naturally formed 
at one point,” according to the “eminent engi- 
neer” (anonymous) of the “Times” appear to 
have been quite sizable! 


The Canadian Import Duty on Engineers’ 
and Architects’ Drawings. 


Those familiar with the engineering and archi- 
tectural work in Canada are aware that our 
neighbors on the north are now in the midst of 
a movement somewhat like that through which 
our own country passed some 70 years ago. Then 
it was known as the “Know-Nothing Campaign,” 
and its slogan was “America for the Americans”; 
now the cry over the northern border is “Canada 
for the Canadians.” 

It is not our purpose here to comment upon 
this attitude; our opinions upon it have been 
plainly expressed in the past; but for the bene 
fit of engineers in the United States who are not 
fully informed as to the exclusive policies of 
their Canadian neighbors, we wish to call atten 
tion to a portion of the Canadian customs law, 
a careful reading of which may save some money 
to the American engineer or architect who has 
to do with Canadian work: 

“Appraiser’s Bulletin No. 152” of the Depart- 
ment of Customs of the Dominion of Canada, 
reads as follows: 

ENTRY OF ARCHITECTS’ PLANS AND BLUE PRINTS 

1. The rate of duty on drawings, blue prints and build- 
ing plans is 25% ad valorem under Tariff item 180 
Specifications, however, are free as ‘‘manuscript,’’ when 
written or type-written. 

2. Special plans of building, or blue prints as sub- 
stitutes therefor, are to be valued for duty at the charge 
usually made by the architect for the drawings, without 
the specifications. This charge may be fixed for duty 
purposes at 1% of the estimated cost of the building to 
be erected. 

Detailed drawings, or blue prints as substitutes ther 
for, if imported separately, to be appraised at a valua- 
tion of 1% of the estimated cost of such detail. 

3. When the building is estimated to cost less than 
$10,000, the plans or blue prints thereof may be ap- 
praised at the usual charges for furnishing same, ac- 
cording to the special circumstances in each case ir- 
respective of the preceding rule (No. 2). 

4. Blue prints or copies of building plans may be 
admitted at the cost of production when duty has been 
once paid on the original or a copy thereof in Caneda 
under the foregoing rules, upon proof of such payment to 
the satisfaction of the collector at the port of entry. 

5. Blue prints of cars and machinery, being copies 
of standard designs, may be valued for duty at 75 cts. 
per Ib. 

6. Competitive plans brought in for inspection may be 
entered as for warehouse and inspected under customs 
supervision, subject to payment of duty within 60 days 
unless then rejected and ex-warehoused for exportation. 

It seems that the enforcement of this law is 
subject to the “taste and fancy” of the customs 
officer, and this leads some of our Canadian 
brethren into astonishing fits of excitement over 
the laxity of a Government that fails to protect 
its people. Witness the following report of a 
committee of the Ontario Association of Archi- 
tects: 

The Ottawa Chapter has made inquiries at the Customs 
Department at Ottawa, relative to the duty at present 
payable on designs or drawings imported into Canada. 
To say that success, except in a limited way, has 
crowned the efforts of the Chapter would be misleading, 
but sufficient has been accomplished to justify and 
stimulate further effort, both individually and collec- 
tively. The Secretary of the Chapter has been actively 
investigating the evasion of payment of duty on plans, 
and has been able to bring to the notice of the Depart- 
ment a number of instances where duty was not collected 
or being evaded, with a result that a very substantial 
sum has been subsequently collected by the Dominion 
Government. Similar cases of like success have been 
reported from other places in the Dominion, but there ere 
still a number of instances where they ere ignorant as 
to whether duty had been collected or not, owing to the 
non-committal attitude of. the officials, who seem to 
maintain a strict secrecy as to the conduct of their de- 
partment. * * * 

The proper method of valuing imported plans should be 
finally determined not on the author's estimate, but on 
the actual tenders ‘received for the work. Th? absolute 
necessity for architects in all the large towns and cities 
to exercise a constant vigilance and to notice and report 
to the Customs Department every instance of imported 
plans and attempted evesions of tariff is imperative. 
It cannot be too strongly urged the ned of prompt, 
united and vigorous action in this matter, in bringing 
it officially before all sister societies throughout the Do- 
minion, and impressing upon them the necessity for con- 
eerted action, in order that every legitimate influence 
ean be brought to bear on the Government to have the 
tariff effectively enforced, 
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This Canadian law has been brought into pub- 
lic prominence recently in the case of Toronto's 
new $800,000 filtration system for its water sup- 
ply, the plans for which, drawn by Mr. Alien 
Hazen, of New York City, are now in the hands 
of the Canadian Customs Department pending an 
official decision upon the necessity for collecting 
thereon a $5,000 duty. 

The city officials of Toronto, it is fair to pre- 
sume, selected Mr. Hazen for their work because 
of his high reputation and wide experience in 
this branch of engineering, just as they recently 
called in consultation on their sewage disposal 
problems Mr. John D. Watson, of Birmingham, 
England, and Mr. Rudolph Hering, of New York 
City, just as Mr. A. W. Robinson, of Montreal, 
is frequently called on for plans and advice by 
prominent builders of steam shovels and dredges 
in the United States. In other words, the inter- 
national competition is not a competition of 
prices but of quality of service. Assessing a 
duty on the plans which Mr. Hazen may send to 
Toronto or which Mr. Robinson may send to New 
York will not stop those on either side of the 
border who want first rate engineering talent 
from securing it wherever it may be found. 

The Toronto officials, it is fair to say, are en- 
deavoring to remedy matters to the extent of 
their ability. The reception their efforts are re- 
ceiving among Canadian engineers may be 
judged from the following extracts from com- 
ments on the case by “Construction,” a “Journal 
for the Architectural, Engineering and Contract- 
ing Interests of Canada”: 

A highly intelligent argument put forth by Toronto's 
worthy officials, is that they are not paying Mr. Hazen, 
the New York engineer, $20,000 for the drawing of the 
plans, but that this sum is paid him for his ideas. What 
does any architect or engineer get paid for? They get 
paid for their ideas, th ir knowledge, and their services. 
They have draftsmen to make drawings, tracings and 
blue prints. What measure of protection would these 
professions get if a duty of 25% were charged only upon 
the value of the actual labor in preparing plans? The 
law would be absurd. 

But Mr. Rust [the City Engineer] has a scheme. He 
is going to have the plans redrawn in Toronto. We do 
not know what ruling the Customs Department will 
make in this case, nor ere we sure whether any distinct 
ruling, entirely covering such a case, was ever made by 
the Customs Department at Ottawa, but we do know 
that in the United States and in other countries where 
an import duty is levied upon plans, that duty may be 
collected at any time, even after the work has been 
completed, if it can be proven to the satisfaction of the 
Government, that the work was erected after imported 
plans. 

* * © Something should and must be done to stop this 
perfidious smuggling of plans into this country. 

For the information of our Canadian contem- 
porary, we can say authoritatively that the 
United States does not charge an ad valorem duty 
on foreign engineer’s fees when such an engi- 
neer brings into this country drawings or designs 
which represent the outward expression of the 
mental labor for which that fee was paid. A 20% 
duty is levied on all drawings, paintings, etc., 
considered as works of art, and the standard 
taken is the value of the drawings themselves. 
The United States tariff law does not attempt 
to protect the American engineer from the com- 
petition of the foreign engineer. 

Tariff duties have to do with commercial mat- 
ters and are out of place in professional work. 
Even Canada, we presume, would not venture to 
assess a duty on the written legal opinion which 
an American lawyer might furnish to a Canadian 
client, or on the sermon which an American di- 
vine might carry across the border to deliver in 
a Canadian pulpit. We venture to suggest to 
our contemporaries which assume to represent 
the engineering profession in Canada that they 
awake to the idea that engineers haye the right 
to stand on the same plane as the members of 
other professions. 
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Rapid Changes in Sewage Purification Meth- 
ods as Illustrated by the Sewage Works 
of Sutton, England. 


While there might be cited many British mu- 
nicipalities where a greater variety of methods 
of sewage treatment have been tried during the 


past twenty years than at Sutton, England, yet 
the experiences at that place serve remarkably 
well to illustrate the rapid changes in sewage 
purification methods which have recently taken 
place. It was no longer ago than 1891-93 that 
Sutton established chemical precipitation works 
for the preliminary treatment and an irrigation 
area for the final treatment of its sewage. These 
works were hardly in operation before Mr. W. J. 
Didbin, then Chemist to the London County 
Council and a member of the Sutton Town Coun- 
cil, made the suggestions which led to the build- 
ing of the epochal contact beds at Sutton, in 
1896. These beds, which were the first of the 
many contact beds to be built in all parts of the 
world, first received sewage with no preliminary 
treatment whatever except coarse screening. 
Some people believed that by their aid the sludge 
problem had been forever settled. Events at Sut- 
ton, and almost everywhere else where reliance 
was placed upon contact beds alone, showed that 
preliminary treatment of sewage was required. 
Accordingly, septic tanks were provided at Sut- 
ton. When it became necessary to increase the 
filter-bed area at Sutton, triple contact beds in- 
stead of double contact were laid down. The 
triple contact beds were put in operation in or 
about 1904, or eight years after the installation 
of the first contact beds. At the close of 1908, 
the Sutton authorities fell in line with the recent 
marked trend in sewage-purification practice, 
and in order to provide additional capacity 
installed a percolating filtér. This filter, it may 
be noted, is 80 ft. in diameter, or 5,292 sq. ft. in 
area, 5% ft. in depth, has a water-tight floor and 
is provided with a rotating sprinkler. The filter- 
ing material consists first of 2% ft. of “clinker of 
large gage,” and next of 3 ft. of “clean pan- 
breeze [coke] of a gage between 4% and %-in.” 
Radial drain tiles are placed beneath the clinker. 
The capacity of the percolating filter is rated at 
240 U. S. gals. per sq. yd. per day, or a total of 
134,000 gals., which is at the rate of about 1,160,- 
000 U. S. gals. per acre per day. 

Although these changes at Sutton might seem 
at first thought to indicate that there is nothing 
eertain as yet in sewage purification, yet cost 
figures submitted at the time the percolating 
filter was put in operation show that distinct 
progress has been made. From 1892 to 1896 the 
annual expenses due to pumping the sewage and 
treating it by chemical precipitation and on land 
average’ $4,437 per year. The volume treated is 
not stated. From 1896 to 1900 the average cost 
of pumping and of contact bed and land treat- 
ment fell to $3,525 per year. The average yearly 
volume treated in the last-named period was 
190,033,200 U. S. gals., thus giving a cost -per 
1,000,000 gals. of $18.50. Ih 1901 the total ex- 
penses for the year were slightly increased over 
the average for the four preceding years, but in 
1902 they fell off materially, and in 1905 they fell 
to $2,328 for the treatment of a total of 261,- 
096,000 U. S. gals. of sewage, or $8.90 per 
1,000,000 gals. In 1908 the total operating cost 
was $2,986, but the volume of sewage for that 
year was not very much larger than for 1905 and 
the cost per 1,000,000 gals. was raised to $10.72. 
The percolating filter, it will be remembered, did 
not go into operation until the close of 1908, but 
as this is designed to treat only 134,000 U. S. 
gals. per day, or less than one-fifth of the total 
volume, it is not to be expected that the percolat- 
ing filters will have any marked effect on the 
operating costs. It may be stated here that the 
population of Sutton is about 18,500, distributed 
over an area of 1,835 acres. It is also interesting 
to note that the percolating filter described above 
cost a total of $3,169, and that an additional 
sedimentation tank (180,000 U. S. gals. capacity) 
was provided, at a cost of $646, to accompany 
the percolating filter. 

We cannot refrain from noting that all of the 
so-called biological sewage-treatment works at 
Sutton have been carried out, not only without 
the sanction of the Local Government Board, but 
also, in their initial stages, with the disapproval of 
that body. As has often been stated in these col- 
umns, loans for nearly all municipal purposes in 
British municipalities must receive the sanction 
of the Local Government Board, which by this 
means has full control of the character of engi- 
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nicipality builds works out of y. Beth ~~ 
proceeds of taxation, it need not ene 
Government Board for approva! om ry 
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of these, the choice to depend upo al condi. 
tions instead of some hard and : rule laid 
down years before by a central ad istrative 
body. ‘ 

It seems quite possible that had no! the Sutton 
Council had the courage to go on wi it the ap- 
proval of the Local Government Boa the won- 
derful progress in sewage disposal made since 
the installation of Mr. Dibdin’s first contact beg 
at Sutton would at least have been materially 
delayed. The lessons for the increasing number 


of American central administrative bodies having 
jurisdiction over plans for sewage and water 
purification works are too obvious to need fur- 
ther remarks. 
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LETTERS TO THE EDITOR. 


Workmen or Technical Graduates for Construction 
Superintendents. 


Sir: What are the qualifications expected for the post- 
tion of superintendent of construction or erecting fore- 
man on building construction or other engineering 
work? Do employers want a journeyman or workman 
for such positions or do they look to the college man 
or technical graduate to fill positions of this kind? 

**Reader.” 





—— South Carolina, March 1, 1909. 


[In most cases such positions are filled by men 
whose education has been obtained in the school 
of hard knocks. If an engineering graduate has 
executive ability and a practical bent of mind 
and is willing to do hard work, he wil! often do 
better in the long run to seek positions of this 
sort than to follow purely professiona! lines of 
work.— Ed. ] 


7 ~ 


Effective Driving of Cast Concrete Piles. 


Sir: In your issue of Feb. 25, p. 223, there is an artt- 
cle by Mr. Clarence S. Howell, entitled ‘Straight or 





Tapered Concrete Piles.” With the main purpose of Mr 
Howell’s article, I have no quarrel as I believe | straight 
piles, but he makes one statement which think is 
misleading and should be corrected. He say 
Probably the most successful method of p!scing the 
east pile is that of first securing the requir pen. 
tion by driving a shell and then placing th: oe 
pile, the space surrounding the pile being d oaiie 
grout. It has not, up to this time, been fou _— e 
properly to drive the cast pile, except by this ~etho 


In the past three years I haye personally : ervised 
the manufacture and driving of about 600 ca:' concrete 


piles (reinforced), ranging in length from 10 ‘0 30 ft 
All of these piles were cast in molds and wh: asoned 
were driven with ordinary railroad pile dr’ using 
drop hammers, cushion caps being employed ') protect 
the heads of the piles. Where the driving w in sand 
a jet was used but most of the piles were n witb- 
out the jet. A very small percentage of e piles 
were shattered in driving, but in every ca° his was 


due to the fact that sufficient time had 1 een al- 
lowed for the concrete to season. 

To illustrate what éast, piles will stand in way of 
hard driving, two ofises may be mention In the 
first one the piles were about six weeks ol «04 ed 
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— wus more than 900 blows with s 2.800-I> ‘The Ontario 110,000-Volt Power Transmissi ion of the Intermittent Water Filt 
one was | nee Te tiaes af 10 tt, te the other j olt Power Transmission Operation e Intermittent Water Filters 
pammer, ' “ghly seasoned piles 30 ft. long were System. at the Ludlow Reservoir, Springfield, 
pairs eth into the ground, using a 2,500-lb. . The latest development in the plans of the Mass. 
nee he em ineg i ae = ‘oe Hydro-Electric Commission of the Province of Over thirty years ago, long before there was 
driven © per arep ot the hammer. At the finish Ontario is the letting of contracts for 300 miles any scientific knowledge of the causes of bad 
were Biv’: -h a distance of 35 ft. About 200 blows of 110,000-volt transmission line between tastes and odors in stored surface waters, the 
= 7 <o drive each pile. Only one well sea- Niagara Falls and the towns about Toronto, city of Springfield, Mass., made no end of trouble 
ar pile been broken. Hamilton, London, St. Thomas and intermediate for itself by constructing a large, shallow stor- 
7 a » js carefully done the _ injury to the points. The general layout of the work will be age reservoir which had for a bottom from 1 to 
pile is th aking off of a few small mp hs ‘aed seen from the accompanying figure. Three- 46.5 ft. of black muck—as it subsequently learned. 
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The E‘ect of Secrecy in Gas Engineering. 


It s always seemed to me peculiar that cer- 
tain cla of manufacturers endeavor to keep their 
methods of construction or the design of their machines 
secret. Eep<cially is this so in the gas profession, and 
particulariy in that branch which has for its object the 
designing and building of coal gas benches. 

The experience of the writer when in Europe some 
years ago Was that the great success which attended the 
efforts of American manufacturers, who introduced their 
machinery and plant into European factories was due to 
the large amount of publicity which they gave to all 
details of their manufacture. In my own case and that 
of oth r engineers who had charge of large works there, 
I know that it was only this desire to thoroughly show 
the merits of his machine or plant that induced me, and 
those other managers, to place the contract with the 
American company, and I am positive that neither the 
purchasing company, the contractors, nor the man who 
had to operate the plant or machine ever suffered any- 
thing by those modern methods of selling goods. Ever 
since I have been working in this country I expected 
to see similar methods in vogue, but, strange to say, 
here in the land of their inception they have not been 
adopted as they have been by Americans abroad. 

Take for instance the building of a gas plant. The 
designs which are submitted are of the crudest descrip- 
tion, being merely outlines, and my actual experience 
prov.s that it is only with the utmost difficulty that gas 
engineers can obtain sufficient informatsn to enable. them 
to decide which of the many schemes submitted is likely 
to prove most economical in working. In other words, 
the very men who are able to watch daily the results 
obtained in working certain classes of plant have little 
or no say in the selection of the design for new plant. 
It is admitted on all hands that in some parts of the 
gas manufacturing process, American methods are con- 
siderably behind those of Burope, and in the retort house 
this is particularly so. I fully believe that this reproach 
would be removed very quickly, if full advantage was 
taken of the practical experience of superintendents and 
engineers in gas plants. At the present time such super- 
intendents have only the choice of one or another evil 
when they purchase a new plant. If on the other 
hand they were given a full opportunity of examining 
details of a bench, they could from their experience so 
modify the same that resulting work would be consid- 
erably improved in all directions. 

To show that I am not asking other people to do what 
we ourselves would refrain from doing, I enclose for your 
inspection some drawings such as I have induced our 
company to prepare, and these are always at the dis- 
posal of anybody interested in new retort house work. 
At the same time, we do not tie ourselves down to the 
construction of any standard bench, but are willing to 
carry out the ideas of any progressive gas engineer. 

I think this matter is of sufficient importance to the 
gas and other allied industries to be fully discussed in 
the technical press. 


Sir: 


Very truly yours, 
A. 8S. B. Little, 
Engineer, Gas Works Division, 
Evens & Howard Fire Brick Co. 

St. Louis, Mo., March 2, 1909. 

[The drawings submitted show designs for 
benches containing four, five and six retorts, 
prints from the drawings can doubtless be ob- 
tained by any interested reader by addressing a 
request to Mr. Little.—Bd.] 





THE LAGUNA DAM, being built by the U. 8. Recla- 
Mation practically 


southern is 75 miles. From London there is a 
14-mile extension to St. Thomas. It is expected 
that the line will eventually be extended to 
Windsor, a distance of some 100 miles, through 
the towns of Windsor, Walkerville and Sand- 
which will have to unite to use the minimum 
amount of power which will make this possible. 
These lines, as shown in the accompanying 
figure, differ somewhat from those laid out by 
the Hydro-Electric Commission in the earlier 
studies, shown in its 1906 report on this district.* 
The transmission lines will be of stranded 
aluminum cable having an equivalent cross- 
section of 000 B. & S. gage except between 
Niagara Falls and Dundas, where the cables will 
have an equivalent cross-section of 0000 B. & S. 
gage. About 500 tons of aluminum will be re- 








now Chief Engineer of the Springfield Water De- 
partment. The filters were put in operation in 
July, 1906, and gave good results that year. The 
next year, Mr. Carroll F. Story, now Assistant 
Chief Engineer of the water-works of Springfield, 
took charge of the plant. 

At a meeting of the New England Water-Works 
Association, on’ March 10, Mr. Story outlined the 
history of the Ludlow reservoir, described the 
filter plant briefly, and reviewed the operations of 
the filters in some detail.* 

Mr. Story’s description of the filters has been 
slightly condensed to read as follows: 

Description of the Filters and Aerating 

Devices. 
Plans were hurried and the contract was let In the 


fall of 1905 for the leveling off of the peninsula fat the 
Ludlow reservoir] so that the 
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TRANSMISSION SYSTEM. 


quired. The -ables will be supported from steel 
towers normally spaced 550 ft. apart. The mini- 
mum spacing will be some 100 ft. on curves. The 
maximum distance will be at the Humber River, 
where there will be a single span of 1,250 ft. 
At the Welland Canal, extra high towers will 
be required to give a clearance of 150 ft. It is 
stated that there will be some 3,200 towers of 
an average weight of 2.32 tons each. To secure 
adequate insulation for this voltage it has been 
necessary to discard the old familiar ‘petticoated 
“pin” variety for the newer “multi-link suspen- 
sion” type. Here a series of flanged and petti- 
coated porcelain disks, held together by sepa 
rated cable links, suspend the transmission 
line from the steel work. This construction 
was. described in Engineering News, Aug. 8, 
1907. 

The general contract for the construction of 
the line described has been let to Mr. F. B. 
Guigan, of Toronto, and contracts have been 
sublet as follows: to the Canadian Bridge Co., 
of Walkerville, for steel work; to the Northern 
Aluminum Co., of Shawinigan Falls, for trans- 
mission cables; to the Niagara & Ontario Con- 
struction Co., of Toronto, for other materials 
and for the actual work of erection. Muralt & 
Co., of New York and Toronto, have been re- 
tained as supervising engineers, and Mr. C. L. 
De Muralt will personally take charge of the 
erection work. 





*A few — costs, as estimated by the ‘Hydro-Electric 
ad this district were given in an abstract 
of its look te Engineering News, 9, ° 


were left every 2 ft., and 

the lines of tile were 12% ft. 
apart. These underdrains all came into the central 
drain, which was of concrete. The central drain divided 
the filters into two sections, two one-acre beds being on 
each side. Above the underdrains were laid layers of 
gravel, which was washed from the bank sand. This 
was the only washing and screening which was done for 
the building of the filters. On top of the gravel was 
spread 5 ft. of sand from the bank, tne sand being 
Placed in the filters after an analysis of each carload, 
the aim being to keep the effective size above .30 mm. 

Excavation was carried on by means of a steam clam- 
shell bucket, which loaded a trein of ten cars, each 
holding 3% cu. yds. As soon as a train load was filled 
the contents of the different cars were analyzed. If the 
sand in any car was found unsuitable, it was placed in 
the embankments, otherwise it was used in the filters 

In the center of the four beds was located the aerator, 
which is one of the novel and essential features of the 
plant as constructed. The end of the 30-in. pipe, which 
leads from the pump, discharges into a. concrete basin 
or aerator 30 ft. in diameter, built of concrete. Sur- 
rounding this basin is a concrete apron and then a 
paving of large stones so that the entire diameter of the 
aeratiny; system is 60 ft. Tne erator is so} arranged 
that the water can be discharged into any combination 
of the four beds that may be desired. It is customary 
in operation to use three out of the four acres, having 
the other out to be cleaned. The beds are cleaned in 
rotation. The capacity of the pump is such that 16 
hours operation supplies the amount of water necessary, 
the operation thus becoming intermittent like a sewage 
filter. 

The essential features of filtration are the central 
aerator, the intermittent operation of the filters them- 
selves, and the aeration which follows after filtration by 
water dropping from the small drains into the large 


*The full per, with discussion, will appear in the 
Journal of the New England Water Works tio 
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drain, which is 56 ins. high and 30 ins. in width, in- 
side dimensions, and from the wooden flume which leads 
from the large drain into the water of the basin below. 

The aeration and intermittent action of the filters are 
undoubtedly the two features which lead to the success- 
ful filtration of Ludlow water. In the experiments of 
the State Board of Health it was found during the worst 
periods that filters which ran at a high rate allowed 
anabaena to pass through them, and that those which 
worked at a low rate were utterly unable to take care 
of the water, as there was so little oxygen present dur- 
ing the bad stages of the reservoir water that it was 
entirely removed during the process of filtration. A 
water resulted that was atterly unfit for use. 


Operation of the Plant. 

YEAR 1906.—The plant was put in operation in 
July, 1906. It gave satisfaction that summer, but 
the natural water was in much better condition 
than in other years. 

YEAR 1907.—In May of this year Mr. Story as- 
sumed charge. His account of the operations of 
the plant from that time to the close of the season 
of 1908 has been condensed as follows: 

About the first of June, when three of the beds had 
been brought to grade, and the other had been almost 
finished, it was decided to start up the filters, although 
the water in the reservoir was stilf pretty good. The 
filters were started on a Wednesday and by Friday 
night all four beds were filled to the top and were barely 
taking care of the amount of water thrown by the 
pump. I saw that some action would have to be taken 
the following morning and ordered the men to report 
early. Upon going out on the filters the next morning. 
I found that three of the four beds still had water on 
them, although it was eight hours since the pump had 
ceased to work. The odor about the beds was so strongly 
fishy as to be oppressive, and the men complained of it 
a number of times during the morning. Getting all the 
boots that I could in the neighborhood I put the men 
into the filters in order to rake the water down. Then 
the beds were allowed to stand in the sun and bake 
until they had dried out thoroughly. They were then 
given a good raking and the pump was started up. 
They worked better after this treatment but I saw that 
it would be necessary to start at once on the work of 
scraping, although the filters had been in operation only 
four days. 

To say that I was discouraged at the outlook would 
be putting it mildly. I had been sent to the filters 
under orders not to rake the beds under any condition, 
because the State Board of Health had not had very good 
luck with this form of treatment, and here at the very 
start I found that I was forced to resort to it. I went 
into the laboratory after the filters were running to 
make a microscopical analysis of the water and found 
that it contained a large amount of uroglena and as- 
terionella. For the next three weeks the water con- 
tinued to be almost as bad, the numbers of asterionella ~ 
varying from about 2,000 to 7,100 standard units per 
c, ¢, Operation grew less difficult as the asterionella 
gradually disappeared. 

In this connection I may say that my experience with 
asterionella has not been a pleasant one. The filters 
will remove the taste and odor very satisfactorily, but 
the organism seems to completely cement the top layer 
of the sand so that no water is able to pass through. I 
have removed solid chunks of sand 6 ins. sq. and %-in. 
thick which were cemented hard enough so that they 
still held together weeks afterwards on the shelf of the 
laboratory. Raking seems to be the only treatment 
which will keep the beds going during this trouble. I 
found that a raking which followed a thorough drying 
out of the bed in the sunlight was fully as satisfactory 
as scraping off the dirty sand, both as to the quality 
of the water and as to the ease with which it passed 
through the sand. 

There was very little anabaena present during the 
first two weeks, but the organism multiplied rapidly 
during the last part of June. The filters stopped from 
an epidemic of asterionella right into one of anabaena, 
but we were fortunate enough to have them working 
well by that time. The water was very dirty indeed, 
but the period 6f-the filters was not very short. The 
anabaena epidemic culminated on July 3, with a count 
ef over 12,000 standard units prc. ¢ On that date 
the color of the water was almost doubled, iron jumped 
from 0.5 part per million to over 1 part per million, 
CO, disappeared entirely from the reservoir water and 
dissolved oxygen dropped to a much lower figure. This 
will give some idea of how extreme the fermentation 
was. The weather had been still'‘and hot for a week and 
conditions were just right for the fermentation which 
took place. Filtration on the, day in question was 
difficult, due to the large amount of organic matter in 
the water, a bed that had just been cleaned filling to 
the top. Matters eased up considerably the following 
day, although the effect of fermentation was still appar- 
ent. It was several days before CO, was again present 
in the reservoir and the dissolved oxygen dropped to a 
low figure, where it remained for the rest of the month. 
Many dead fish were found about the reservoir during 


this period. Anabaena died out rapidly and had dis- 
appeared quite largely in three days. The numbers 
which had been present for the two weeks preceding 
had averaged well in excess of 2,500 standard units per 
ce & 

The water during the epidemic of anabaena, strange 
as it may seem is much easier to handle than the 
water afterwards. Reservoir water which had been un- 
undrinkable on a number of days was filtered so satis- 
factorily that it contained almost no taste or odor per- 
ceptible even to an analyst, when it dropped from the 
end of the effluent flume. It was much improved in all 
respects chemically. Half the color, almost all of the 
iron, and a large part of the ammonia being removed. 
But after au epidemic has ceased and the water is full 
of the oil, which is present during the life of the or- 
genism, and of organic matter, due to the death of the 
organisms, operation becomes more difficult. The taste 
and odor, although well removed, are not removed quite 
as completely as during the other stage. It is necessary 
to give the plant much closer attention in order to 
secure good water. The period of the bed becomes much 
shorter and the dirty layer on top is both thicker and 
blacker. If scrapings are made frequently enough fil- 
tration will be very satisfactory. If this is not done 
the rate of filtration becomes slower and the same con- 
ditions will tend to manifest themselves that the State 
Board of Health found. Slow filtration during this pe- 
riod means a large removal of oxygen and a much 
poorer water. I watched conditions very closely and 
always tried to secure a water from the underdrains be- 
fore the after-aeration which would be high in oxygen. 
If I found a bed was giving a water low in oxygen I 
hurried up the scrapings so as to clean this bed as 
quickly as possible. By taking this precaution I was 
successful in obtaining a water that was always prac- 
tically free from taste and odor. ~ 

About the middle of July the filters began to work 
very poorly from a mechanical standpoint. The filtered 
water continued to be good, however. Although the beds 
were not dirty it seemed to be hard to get water through 
them, and we began to hunt for the cause. I started to 
enlarge the furrows provided to distribute the water 
over one of the beds and in doing so discovered the true 
state of affairs. Beneath the new sand which we had 
placed in the spring was a thick dirty layer of sand at 
the top of the old bed. This was due to the dirt which 
had gone through the new sand. The beds were in 
pretty bad shape due to this sub-surface clogging. I 
gave the filter which I was then cleaning a thorough 
overhauling, removing all of the new sand where it 
was not very deep and the dirty layer on top of the 
old. In places where the new sand was deep, I removed 
as much of it as I could by shoveling the sand to one 
side and taking the dirt out. I then refurrowed the 
bed and spaded the new sand thoroughly into the old 
at all points where I had been able to remove the sub- 
surface dirt. The bed worked much better after this 
treatment and I gave each one of the other-three the 
same treatment when I came to it on the regular round 
of scrapings. It was impossible, however, to remove all 
of the sub-surface dirt, as there was not time to go 
beneath the thickest portions of new sand. At the end 
of the year, however, all of the sand placed at the 
beginning of the year was removed. After this treat- 
ment the filters worked easily, giving at all times a 
water that was fully as satisfactory as any one could 
wish for. 

During August and September the reservoir became 
very low. There were several minor fermentations of 
the water with their attendant increase in color and in 
iron and the accompanying loss of dissolved oxygen. 
During these times the number of anabaena would rise 
to several thousand standard’ units per c. c. for a day 
or two and would then drop back to a value in the 
hundreds. Filtration in each case was a little more diffi- 
cult for several days, but conditions would then go 
back to the normal. Due to the thorough férmentation 
which the water had had filtration was very active and 
the removal of color, iron and ammonia was very high. 
It may be of interest to state in this connection that 
during July, August and most of September an average 
of over 50% of color removal was obtained. This was in 
contrast with the 25 to 30% that may be expected from 
an ordinary filter receiving fresh brook or river water 
of the kind that we have in New England. 

Toward the latter end of September the character 
of the water changed materially. The fall was a very 
wet one and the reservoir filled rapidly to the high-water 
mark. The result of the fresh water was apparent im- 
mediately as much less color was removed by filtration. 
Operation during the fall was more or less difficult at all 
times due to the character of the water and to the fre- 
quent heavy rains. There was a distinct epidemic of 
coelosphaerium which lasted throughout the entire fall, 
there being present at times as high as 600 and 700 
colonies per c. c. of reservoir water. The odor of the 
water was very grassy and quite disagreeable, but the 
filtered water throughout was of a satisfactory quality. 

I have mentioned the fact that rains made operation 
difficult, but it may not appear quite clear why this 
should be so without-further explanation. A hard rain 





coming on a bed which was being ¢| 
float the dirt from the windrows and — 
tire surface with a very black layer. eh 
sary to serape a part of the bed the « eres 

seemed to be impossible to get water - e 

this work. In addition to the re-dirty;; ee 
was also a hardening action and the ; aan 
was sometimes so hard that it was im ba eae 
much of an impression on it with y, pee, 
so hard, in fact, that a heavy iron raj are 
of a man’s strength failed utterly to » readin 
After one or two experiences of this ao 
the weather pretty closely and tried not 
off for cleaning at a time when rain seer 

The filter was finally closed down abou 
time, as the reservoir water by that ti; . — 
tory enough without filtration. The i eee 
had become so well educated to the filt: Yip. 
they noticed the difference at once. Th Brees 
much higher that we received a g00d m es ms 
kecp the filter operating longer. In t} hy 
the citizens would have considered that 
ceiving a very satisfactory water. 

After pumping had ceased the beds « 
oughly scraped by removing the stained 
top. The scraping was heavy in Places « 
that there was still. some sub-surfar 
which we had been unable to remove di 
scrapings, and this was entirely remo 
the experience which we had had in 
it was decided to put no more clean sa: 
during the rest of the time that the fi; 
used, as they had originally been construc: 
of sand and not more than 3 ft. is nec 
sary. But two more seasons were left f, filte 
before the Little River supply would be | et 
there was enough sand left to finish out ¢) 

YEAR 1908.—A start was made on filtratio vut the 
middle of May, but we were again unluck: nek ¢ 
run into asterionella almost the first thing. 
ence of the year before was exactly repeat, 
end of two or three days’ run the filters wer 
and it became necessary to resort to raking. | adopted 
a regular system of raking the beds and in this way su 
ceeded in running the plant with much less worry and 
trouble than was possible the preceding season The 
number of asterionella per c. c. ran well into th thou- 
sands for several weeks, with a maximum of 7,200 and 
the organisms did not entirely disappear until the mid 
die of June. . 

After the disappearfnce of asterionella the filters ran 





experi 
At the 


all full 


better, probably, than they had during any other period 
during the preceding seasons. For most of June and 
a part of July so little work on the beds was necessary 
that it was hard to find enough to do to keep the men 


busy, although during a part of the time there was con 
siderable anabaena in the reservoir water. The epidemi: 
was not of as long duration as was the one of the pre- 
ceding season and was not as severe. 

Later in the summer coelsphaerium put in its appear- 
ance, although not in very high numbers. The water 
was fairly dirty, but pretty easily handled, and the 
filters went without very much attention other than an 
occasional scraping until about the first of September 
During this time the reservoir was steadily dropping 
and the experience of the preceding summer in the re- 
moval of color and iron was repeated. The filters were 
if anything, even more efficient, and an average of over 
55% of color removal was obtained for the months of 
July, August, September and October. 

Owing to a continuation of the Jong dry spel! which 
made the past year famous, the reservoir dropped stead- 
ily throughout the rest of the year. During the latter 
part of September, all of October and the first part of 
November operation of the, filters was more or less 
difficult. .This was due probably to a combination of 
causes. The water in the reservoir was as dirty as it 


had been at any time for several years. Anabaena, coel- 
osphaerium, and asterionella were all present in rather 
large quantities and the water had a disagreeal!» taste 


and odor. The second factor was the low stage of the 
reservoir. [This interfered with the operation of the 
pump, and made longer hours of pumping necessary.) 
The long hours of pumping destroyed to a certain 
extent the intermittent action of the beds, as «a filter 


would fail to uncover in the four hours which | ump 
was shut down unless it was fairly clean. ' fact 
rendered raking difficult as too much time was (ost in 
raking down the water to allow the bed to out 
properly. Even with a large force of men |’ beds 
became very dirty during the last part of th: «riod 
Notwithstanding the severe conditions under » the 
filters were operating the water at all times \ of a 
good quality, probably as good as had been sec! lur- 
ing the rest of the year. 

Finally early in November the reservoir re* the 
stage below which it was impossible to operate () pump 
any longer. 

The effect of stopping the filters was not! ps 
quickly in the city and complaint was very rally 
made as to the quality of the water. The » was 
really extremely objectiongble and dealers i ring 
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gos iving business until the coming of cold 
water aie eople were told that the water was no 
anne which they had. used in a good many 
worse . . _ but it was hard to make any one be- 
precedes ment. The use of good water for three 
i: — ited the people of Springfield to the ad- 
years Be f «ood supply and satisfaction is generally 
ee that the completion of the Little River 
yo “. jg rat hand. 
— NG 0 SCRAPING.—Now that I have covered 
nn vay the experience which we have had 
ia ® <i seasons, I will describe the process of 
se nt raping. After a bed had been in use for 
ee s shut off at night and left off the follow- 
= a until it has thoroughly dried in the sun. 
a “i 1 are sent onto it with heavy, long pointed 
ne’ ae rakes and they give the top a thorough 
— ore breaks up the coating into a fine powder 
agen » pores of the sand. A bed thus treated 
<< . tisfactory a water as a bed which has just 
poctig and works about as well. The dirt in the 
= ~~ 1t seem to penetrate very much deeper on 
orn of his treatment, but it does make the scrap- 
poner it heavier and I was always careful not to 
ae aie nm hod too frequently. During the period that 
pecineeid s in the water I used it very little, as I 
rae kep. in mind the experience of the State Board 


of Health. It was extremely efficient, however, during 
the time that asterionella was prevalent and during 
periods in which there were few organisms in the water. 
| tried not to have more than one or two rakings be- 
fore scraping, but during the first fall, when we had so 
much rain, this was not always possible. The scrapings 
then became very heavy and the cost of operation may 
have been even increased by this process. It could not 
be helped, however, and the running of the beds at all 
juring that time was probably due to raking. 

The process of scraping is different from that in use 
in other places, in that a hoe is used instead of a wide 
shovel. The use of a shovel was found impracticable, 
on account of the large number of stones in the sand. 
4 much thinner layer is removed and the work is done 
more easily with the hoe than with the shovel. The 
girty sand is collected in long rows and is wheeled 
from the beds by wheelbarrows, being wasted over the 
bank into the reservoir. It will be easy to understand 
that this method of scraping is much more costly than 
in a filter where there are mechanical devices for mov- 
ing the dirty sand. This is the only method justifiable 
in a plant of this kind where it is desired to purify the 
water as fully as possible with a small outlay of money. 
After the scraping is completed the surface of the bed 
is very thoroughly raked and smoothed over with heavy 
rakes. This raking is more thorough and is much 
harder than that given to a bed between the period of 
scrapings. 

It is a little hard to say just what the period of a bed 
is, as the time varies so greatly with the quality of 
the water. I have seen a bed operate for almost three 
weeks without even a raking. On the other hand, at 
the end of four days scraping has been necessary. These 
are probably about the two extremes, and ordinarily 
they will run about ten days, between scrapings, with 
a raking in the middle of this period. 

OPERATING COST.—With the three years of operation 
of the Ludlow filter it is possible to get something on 
the cost per million gallons furnished to the city. The 
average [approximate] figure for three years shows a 
cost of $5.73 per million gallons of water delivered to 
the city exclusive of interest and depreciation on the 
investment. As the entire construction cost of the four 
acres of filters was $50,724, the interest on this amount 
docs not add materially to the figure. It is a little hard 
to tell just what depreciation should be figured, as the 
plant is only a temporary one. “When the filters are 
brought back to grade the plant will be practically as 
good as new. This will probably be done, as the supply 
is to be held against possible use in the future. After 
the cost of this work is known more reliable figures 
can be obtained. Even if the plant should be consid- 
ered wiped out at the end of four years it would not 
bring the cost of filtration per million gallons very 
much in excess of that of some other places, and if a 
reasonable rate is taken the cost will compare very 
favorably with that of other filters. At any rate, the 
investment has certainly been a very wise one. 





THE USEFUL ARTS AND SCIENCE DEPARTMENT 

of the Public Library of the District of Columbia (See 
Engineering Literature Supplement, Dec. 12, 1907) has 
been well patronized since it was opened in the latter 
part of 1907, according to the annual report of the 
library for the last fiscal year. The room accommo- 
dates about 50 readers, and “contains reference and 
circulating books and magazines in the fields of en- 
gineering, the trades, agriculture, printing and bind- 
ing and the other handicrafts, business and the useful 
arts generally.” The report says that “‘one of the most 
useful ‘catures of the department” is its collection of 
about 2.500 trade catalogs. Additions to this collection 
ate solicited. 


The Isthmian Canal.* 


By LIEUT.-COL. GRO. W. GOETHALS,+ U. S. A. 

On June 29, 1906, Congress provided that a lock type 
of canal be constructed across the Isthmus of Panama, 
of the general type proposed by the minority of the 
Board of Consulting Engineers. As originally proposed, 
the plan consisted of a practically straight channel 500 
ft. wide, 41 ft. deep from deep water in the Caribbean to 
Gatun, where an ascent to the 85-ft. level was made by 
three locks in flight. The level is maintained by a dam 
approximately 7,700 ft. long, one-half mile wide at the 
base, 100 ft. wide at the top, constructed to 135 ft. above 
mean tide. The lake formed by this dam, 171 sq. miles 
in extent, carried navigation to Pedro Miguel, where a 
lock of 30 ft. lift carried the vessel down to a lake 55 
ft. above mean tide, extending to Sosa Hill, where two 
locks overcame the difference of level between the lake 
surface and the Pacific. Of the total distance from 
Gatun to Sosa Hill, 19.08 miles, had a channel 1,000 ft. 
at the bottom, and there was a minimum channel for 4% 
miles through Culebra of 200 ft. at the bottom. The 
balance of the distance varied in width to 800 ft., the 
larger portion of the entire canal being not less than 
500 ft. The depth of water was fixed at 45 ft. The lake 
assured a perfect control of the Chagres River. 

Certain changes have been made in the original project, 
the most important being the withdrawal of the locks 
from Sosa to Miraflores, which was recommended and 
adopted in December, 1907. This resulted in a change 
in the direction of the channel in Panama Bay. A 
breakwater is being constructed from Sosa to Naos Island 
which, by cutting off the silt-bearing cross current, which 
has always been troublesome, protects the channel 
against silting. 

A second change is the widening of the 4% miles of 
Culebra cut to a width of 300 ft. at the bottom. This 
was done by executive order and was not made on the 
recommendation of the commission. 

A third change is the location of the breakwaters in 
Colon Harbor. The necessity for these breakwaters was 
made apparent in the latter part of January, when a 
storm of some magnitude seriously interfered with ship- 
ping. As originally proposed for both the sea level and 
lock types, the breakwaters were parallel to the axis 
of the channel excavated in Limon Bay. If so con- 
structed, sufficient area would not be given to dissipate 
the waves entering head on into the channel, and they 
would not afford much, if any, protection to shipping. 
These breakwaters are to be built out from Manzanillo 
Island and Toro Point, so as to give a sheltered anchor- 
age, and also an opportunity for such expansion to the 
waves as to break them up. 

A fourth change is in the dimensions of the locks. As 
proposed by the minority they were 900 ft. by 95 ft., 
usable lengths and widths. These dimensions were sub- 
sequently changed by the commission at the instigation 
of the President to dimensions 100 ft. wide and 1,000 ft. 
long. The width was again increased to 110 ft, on the 
recommendation of the General Board of the Navy, so 
es to accommodate any possible increase in beam of 
future battleships. 

The Gatun dam is to consist of two piles of rock 1,200 
ft. apart and carried up to 60 ft. above mean tide. The 
space between them and up to the required height is to 
be filled by selected material deposited in place by the 
hydraulic process. During the construction of the north 
side of the south rock pile a slip occurred in November 
last at the crossing of the French Canal. This was the 
fifth slip that had occurred at this point, the rock set- 
tling to some extent, but generally slipping sidewise 
until the angle of repose was reached. In this connec- 
tion it is to be noted that the silt deposits in the chan- 
nel had not been removed. This slip would probably 
have passed unnoticed, as did the former ones, but for 
the fact that at the time a flood in the Chagres River 
had attained such proportions as to cover a portion of 
the Panama Railroad tracks just south of Gatun. A 
newspaper correspondent, going from Colon to Panama, 
saw his opportunity for a sensational story. He at- 
tributed the flood to the dropping of the Gatun dam 
into the subterranean lake under the dam and locks, 
which another faker had previously discovered, and the 
news of the destruction of the Gatun dam was cabled to 
the States! . 

The slip did not affect the south slope or side of the 
rock pile. It was entirely local and did not in any way 
interfere with the work. It would not have occurred had 
steps been taken during construction to give the proper 
slope to the rock pile, but economy of time and money 
did not warrant such precaution. As stated by one of 
the engineering publications, ““‘We can state from actual 
personal examination that this incident has absolutely 
no engineering significance.” 

As a result, however, the public is told that dire 
disaster will follow the undertaking unless the present 
plans are abandoned and the “Straits of Panama” con- 
structed, that is a sea-level canal across the Isthmus 
500 to 600 ft. wide. To accomplish this, however, a 

*From a paper ~— = March 16 before the Manufac- 
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lock canal must be built first, and subsequently widened 


and deepened until the ideal is reached. There are no 
data available for such a canal. With mountains instcad 
of hills to be removed, estimates are, of course, impos- 
sible; so the most optimistic figures, suitable alone to 


the ideal, are offered as a bait 
Both the majority and minority of the Board of Con- 
sulting Engineers considered Gatun a suitable location 


for a dam; the former adopted it for the typical lock 
canal used for comparison with the sea-level canal, the 
latter for the 85-ft. summit-level canal The majority, 
however, feared the existence of an underground flow in 


case of the higher dam, but investigations have failed 
to disclose any. The great mass of underlying material 
is not sandy and gravelly deposits cs was supposed, but 
a mixture of these materials so firmly cemented together 
with clay as to make the strata in which they occur im 
pervious to water. 

I venture the statement, without fear of contradiction 
that the site of no public or private work of any kind 
has received such a thorough and exhaustive examina 
tion and investigation as the foundation of the dam and 
locks at Gatun. There is no longer a doubt concerning 
any of the underlying strata; neither the impermeability, 
nor the ability of the foundations to bear the loads that 
will be brought upon them, can be questioned if the data 
be carefully and impartially examined The investiga 
tions fail to disclose any water-bearing strata or the 
existence of that underground stream with a discharge 
equal to the Chagres River itself, which was rec ntly 
asserted as a fact on the floor of the Senate. 

In this connection the statement is also made that the 
change in the location of the locks at the Pacific end was 
due to our demonstrated inability to construct the dams, 
and that as the foundation at Gatun is of the same ma 
terial, it necessarily followed that the Gatun dam is also 
impossible of accomplishment. 

The majority of the Board of Consulting Engineers of 
1906 in its report stated that: 

The dam at La Boca, between San Juan Point and the Sosa 
Hill, unless carried down to bed rock at that location, 
would be placed upon a far worse foundation than that 
proposed at Gatun or Mindi The La Boca site is one 
covered by an ooze of mud or silt, with some sandy ma 
terial overlying the rock. * * Unless some feature 
equivalent to that of a heavy masonry core character 
ized the design of the dam at this point, or unless a re- 
sort be made to dredging down to bed rock or near to 
it, and refilling with suitable material, or an earth dam 
at this location be made very massive, it would be in 
grave danger of being pushed bodily out of place by the 
pressure due to the head of water in the reservoir. 

We found the material in the foundations of these dams 
not only worse than at Gatun, but in nowise comparable. 
In the former a covering of ooze and silt, in the latter 
firm ground with a few soft or marshy spots. 

I know that the La Boca dams could be built to safely 
withstand the heads of water in the resulting lake by 
adopting either the method of dredging out the ooze or 
by giving massive dimensions to the superimposed struc- 
ture. The engineering committee and the majority of 
the commission preferred the former method. In either 
case the cost would exceed the original estimates, and 
in addition it is a military blunder to push the locks to 
and beyond the proper line of defense, especially when 
the canal is a military necessity to this country. That 
the dams could be built is evidenced by the fact that the 
west toe of the Soso-Corozal dam was carried across the 
valley on the ooze as an embankment for a railroad to 
be utilized in transporting stone for the Pacific locks 
The charge, therefore, that the dams could not be con- 
structed is not true, and the analogy at Gatun does not 
follow. Nor is there any truth in the statement that 
the military necessity was an afterthought as has been 
insinuated. 

I visited the Isthmus in 1905 with a committee of the 
Board of National Coast Defenses, with which I was 
associated at that time, for a study of the defenses of 
the canal. When the location of the locks at the Pacific 
end was fixed, I was directed to call the Secretary of 
War's attention to the military necessity of withdraw- 
ing the locks to the interior. This I did, with the re- 
sult that in forwarding the report of the Board of Con- 
sulting Engineers to the President he calls attention 
to the fact as follows: 

The great objection to the locks at Sosa Hill is the 
possibility of their destruction by the fire from an 
enemy’s ship. If, as has been suggested to me by offi- 
cers of this department entitled to speak with authority 
on military subjects, these locks may be located against 
and behind Sosa Hill in such a way as to use the hill 
as a protection against such fire, then economy would 
lead to the retention of this lake. * * * If, however, 


Sosa Hill will not afford a site with such protection, then 
it seems to me wiser to place the locks at Miraflores. 


In forwarding the report to Congress, the President 
called attention to the change recommended by the Sec- 
retary of War in the location of the locks on the Pacific 
side. The so-called afterthought appears, therefore, as a 
conclusion reached long before I had any connection with 
the work. 

Discredit is also thrown on the Gatun dam becaus: 
there has been a desire to reduce the height from 135 
to 105 ft. The original height was arbitrarily fixed to 
secure an excess of weight, so as to fully compress the 
underlying material supposed to be largely silt deposited 
by the river. Subsequent investigations show that the 
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supposed compressibility does not exist; that a marine, 
not a river deposit is encountered. The greater ths 
height of the dam, the greater the difficulty of con- 
structing the upper portion, and the greater the cost, 
both in time and money. Why then go to the expense 
of the extra height of the dam, and what is to be 
gained thereby? 

Much also has been made of the fact that in the tes- 
timony before one of the congressional committees men- 
tion was made of securing the stability of the super- 
structure by balancing the dam on the underlying ma- 
terial. Naturally the testimony is read and discussed 
in such a way as to leave the impression that the entire 
dam is to be so constructed. The ground to be cov- 
ered by the dam is crossed by three water courses, the 
Chagres River, the French Canal, and the West Diver- 
sion, and between these streams the ground is u€dulat- 
ing, Spillway Hill reaching a height of 110 ft. above 
sea level. It is not remarkable or unprecedented that 
there should be depressions which undrained become soft 
with the excessive rainfall. Except for these the ground 
is firm. It is in the crossing of these soft spots that 
slips have occurred and are liable to occur, and to which 
the balancing method referred. They are relatively 
small in extent and when drained or filled cause no 
trouble, as experience at the La Boca embankment 
« clearly proves. 
is In the sea-level type offered in lieu of the lock type 
already described, the Chagres River would be controlled 
by a masonry dam across the valley at Gamboa 4,500 ft. 
long, 750 ft. of which is subject to a pressure due to a 
head of 170 ft. during the extreme flood stages of the 
river. Sluice gates are proposed for discharging the 
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; river into the canal. The difference in tides is over- 
ee come by means of a lock on the Pacific side in the 
od vicinity of Sosa Hill. While provisions are made for 


i damming or diverting some of the streams that would 
; otherwise enter the canal prism, not less than 22 flow 
i{4 directly into the canal, with no provision to control the 
ais currents or check the deposits of material carried by 
them during flood stages. 

The prism of the sea-level canal was to have a bottom 
width of 150 ft. through the earth sections, or for 
nearly one-half its length, and a 200-ft. bottom width 
through the rock sections. Nineteen miles of the length 
was miade up of curves so that the proposed sea-level 
canal would be not a wide, straight, and open channel, 
connecting the two oceans, but a narrow tortuous ditch, 
with varying currents of unknown strength, impeded by 
a lock, and threatened by a dam resisting a pressure due 
to a head twice as great as that at Gatun. 

To be sure, the partisans of the sea-level type are now 
proposing to eliminate both the Gamboa dam and the 
tidal lock by making the channel so wide as to reduce 
the currents that result from the discharge of the 
Chagres and the difference in tides, but then fail to 
explain how they purpose to control or divert the 
Chagres, the bed of which will be 50 ft. above the 
water surface of the canal at the juncture. As data is 
not available for preparing accurate estimates for even 
such a sea-level type as was originally offered, neither 
they nor any one else can offer any figures as to time 
and cost for the construction of such a canal as they 
now advocate. 

In any comparison, therefore, we must confine our at- 
tention to the lock type as now building, and a sea- 
level canal as offered by the board of engineers, and 
not by the idealist. 

So far as the two prisms are concerned, for ease and 
safety of navigation the lock type is better because of 
the greater widths of channels, fewer and easier curves, 
and freedom from objectionable and troublesome cur- 
rents, both from the Chagres and its tributaries. This 
must be admitted by all; but the exponents of the sea- 
i= level type concentrate their attention on the obstruc- 
4.5 tions and dangers that the locks constitute in the lock 
: type, and also on the dangers that will result from the 
failure of the Gatun dam, forgetting that at least equally 
great disaster must follow the failure of the Gamboa 
dam. The lock in the sea-level canal is not mentioned, 
By probably because the danger is not so great, since there 
is but one. 

Experience shaws that the risks to ships in narrow 
waterways are material and important. In such a chan- 
Af nel as the original Suez Canal the delays and losses 
4 to commerce were great, and the danger to ships con- 
siderable; although the benefit of the widening is strik- 
ing, this is true even now. 
if It is well known that the narrow channels connecting 
3 the Great Lakes have been obstructed repeatedly by ves- 
sels aground or wrecked in such a manner as to block 
i traffic. Even in the entrances to our seaports there is 
a frequency of accidents, which illustrate the difficul- 
oe * ties encountered in navigating narrow and tortuous 
; channels. 

Accidents in locks have been relatively few, and none 
of a serious nature have occurred at the St. Marys 
Falls Canal during 54 years of its use. The risks to 
ships in such a narrow waterway, as proposed for the 
sea-level canal at Panama, far outweigh all hazards in 
the proposed lock canal, provided the latter is built so 
as to minimize the chance of accident at the locks. This 





is met by providing every possible safety device, by 
building the locks in duplicate and by the installation of 
a system by which the vessels will be controlled by pow- 
erful electric machinery on the lock walls, thus avoid- 
ing mistakes on the part of the vessels’ crew or engine- 
room staff, which once led to an accident at the Man- 
chester Ship Canal. 

The water supply for lockages was so exhaustively 
treated by the minority of the board that it has not been 
called into question by any one who has carefully con- 
sidered the report and data submitted therewith. Re- 
cently, however, the theory has been advanced that 
the water of the lake may seep through the adjacent 
hills or through the bottom, and is significantly referred 
to as a mooted question. This possibility is emphasized 
by the seamy quality of the rock when exposed. The 
French plans, with Bohio Lake, were the result of care- 
ful and protracted study and investigation, and nothing 
of the kind was anticipated. The commission of 1901 
was not in doubt of the resisting power of the hill cov- 
ering such a flow. The report of the geologist on the 
general formation of the country does not lead to any 
such dread or fear. The reservoirs, constructed in the 
hills of the same geological formation as the entire 
lake area, are not affected by any such leakage or seep- 
age. At Black Swamp, an extensive area between Bohio 
and Gatun, the water stands above the level of the 
Chagres—which is within half a mile—and also above 
sea level the level of the water remains unchanged, 
clearly indicating no such leakage. 

The estimated cost by the present commission for com- 
pleting the adopted project, excluding the items left out 
by the Board of Consulting Engineers, is placed at $297,- 
766,000. If to do this be added the estimated cost of 
sanitation and civil government until the completion of 
the work, and the $50,000,000 purchase price, the total 
cost to the United States of the lock type of canal will 
amount to $375,201,000. In the preparation of these es- 
timates there are no unknown factors. 

The estimated cost of the sea-level canal for con- 
struction alone sums up to $477;601,000, and if to this 
be added the cost of sanitation and civil government up 
to the time of the completion of the canal, which will 
be at least six years later than the lock canal, and the 
purchase price, the total cost to the United States will 
aggregate $563,000,000. In this case, however, parts of 
the estimate are more or less conjectural—such as the 
cost of diverting the Chagres to permit the building of 
the Gamboa dam and the cost of constructing the dam 
itself. 

Much has been said of the disadvantage of the seamy 
rock in connection with some experiments made at Spill- 
way Hill test pit and of the so-called “indurated clay,” 
yet these same disadvantages apply to the foundation 
at Gamboa and the same class of material must be dealt 
with. The cost of constructing and maintaining a chan- 
nel through the swamps of the lower Chagres is an un- 
known factor, and no schemes have been developed for 
controlling the various streams that are encountered and 
that must be reckoned with along the route of the canal. 
So that the sea-level estimates have not the accuracy 
of those for the lock type. 

The majority of the Board of Consulting Engineers 
estimated that from 10 to 13 years would be required for 
the completion of the sea-level canal. The Isthmian 
Canal Commission and the then Chief Engineer fixed 
the time from 18 to 20 years. It will take at least 6 
years to complete the dam at Gamboa, and until the 
control of the Chagres River is assured, little if any 
excavation can be carried lower than 40 to 50 ft. above 
sea level, so that in the absence of anything more defi- 
nite, the time needed to construct the Gamboa dam is 
assumed as the additional period needed for completing 
the sea-level type. t 

Much criticism has resulted because of the excess of 
the present estimates over those presented by the Board 
of Consulting Engineers in 1906, arising largely from a 
failure to analyze the two estimates, or to appreciate 
fully the actual conditions. 

The estimates prepared and accompanying the report 
of the consulting engineers were based on data less com- 
plete than are available at present. The unit costs in 
the report of 1906 are identical with those in the report 
of 1901, and since 1906 there has been an increase in 
the wage scale and in the cost of material. On the 
Isthmus, wages exceed those in the United States from 
40 to 80% for the same class of labor. The original 
estimates were based on a ten-hour day, but Congress 
imposed the eight-hour day. Subsequent surveys and 
the various changes already noted have increased the 
quantity of work by 50%, whereas the unit costs have 
increased only 20%—not such a bad showing. In addi- 
tion, municipal] improvements in Panama and Colon, ad- 
vances to the Panama Railroad and moneys received and 
deposited to the credit of miscellaneous receipts aggre- 
gate $15,000,000, which amount will eventually and has 
in part already returned to the Treasury. Finally, no 
such system of housing and caring for employees was 
ever contemplated as has been introduced and installed, 
materially increasing the overhead charges and adminis- 
tration. 


Much stress has been laid upon claims that recent im-. 


. devices for controlling the streams along the 
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provements in machinery have so modific: Pegs: 
the excavation can be done more econom: oo 
devices in conjunction with dredging :: ‘wae 
with the methods now adopted. The m aoe 
to are for shattering rock under water, « cea r 
claimed that such devices have given sa: —— 
in connection with the Manchester s} Pre... 
known that similar appliances have ‘. prea, 
localities in the United States where : a 
The variations in the character of the ro ns ee 
mus, from soft argillaceous sandstone to a 
such as to make the use of such devices ; lly 
ical. Experience generally has shown th» ea 
can be wasted on subaqueous rock exc: aa 
the removal of such material in the dry fie = 
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Much has been written recently concern © me 
able effect of earthquakes. The last earth Bes 
importance occurred in the seventeenth ce) and is 
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shock of any violence could have occurré: ing the 
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quake visit the Isthmus, the chances are ‘), effect 
upon the Gatun dam would be less disastrous in upon 
the Gamboa dam. The solid concrete construc: sy of the 
locks, strengthened by reinforcements, wii) be as proot 
against any earth shocks as any structure » h man 
builds anywhere, and the sea-level canal } 3 much 
to fear as the lock canal. 

The vulnerability of the lock canal in tim. war js 
another argument advanced in favor of level 
type, but has little weight, as the sea-lev) type js 
equally vulnerable from attacks by land or air in its 


Gamboa dam and in its tidal locks and various 

The idea of the sea-level canal appeals to +} popular 
mind, which pictures an open ditch offering free anq 
unobstructed navigation from sea to sea, but no such 
substitute is offered for the present lock canal. 


As 
between the sea-level and the lock canal, the latter can 
be constructed in less time, at less cost, will give easier 


and safer navigation, and in addition secure such a 
control of the Chagres River as to make a friend and 
aid of what remains an enemy and menace in the sea- 
level type. 

We are justly proud of the organization for the prose 
cution of the work. The force originally organized by 
Mr. John F. Stevens for the attack upon the continental 
divide has been modified and enlarged as the neces- 
sities of the situation required, until at the present 
time it approaches the perfection of a huge machiue, 
and all are working together to a common end. The 
manner in which the work is being done and the spirit 
of enthusiasm that is manifested by all forcibly strikes 
every one who visits the works. 


I have endeavored to show that a channel of sufficient 
width, in which the waters of the many streams, es- 
pecially the Chagres, will not be a menace, is one most 
desired for an Isthmian canal. The sea-level canal pro- 
posed by the majority of the Board of Consulting Engi- 
neers is not of sufficient width, nor is the proposed solu- 
tion for the impounding and diversion of the Chagris 
and other streams based upon sufficient investigations to 
insure its success. The ‘“‘ideal’’ sea-level canal, the 
Straits of Panama, recently proposed, is not based upon 
any investigations of the work to be done and cannot, 
in view of the approximate estimate of the cost of our 
own sea-level canal, which is about one-third the size 
of the “‘ideal’’ plan, be given serious consideration. Every 
criticism against the stability of our locks or dams can 
be attributed to either an argument in favor «f one’s 
own plans or to absolute ignorance of the extaustive 
data concerning their safety now in existence. The 
several other plans of lock-type canal have nothing in 
their favor that the plan now adopted docs not possess 
to a greater degree. 

I cannot do better than quote from the.message re- 
cently sent to the Congress, “that hereafter attack on 
this type—the lock type—is in reality merely attack upon 
the policy of building any canal at all,’’ for the adoption 
of a sea-level canal anywhere approaching the ease 
of navigation of the lock type will result in the ultimate 
abandonment of the canal. I assure you that several 
years hence, no later than Jan. 1, 1915, even the most 
ardent sea-level advocates will, in making the voyase 
through the canal, admit that the ability to safely navi- 
gate a battleship at a high rate of speed throuc) the 
lake and wide channel from Gatun to Pedro Migue! far 
outweighs the small inconveniences of the locks UP 
to and down from the summit level. 

THE GERMAN SHIP “MARGRETHA,” of 2%") ‘00s 
burden, sank March 14 about 20 miles west of {) Maas 
Lightship off the coast of the Netherlands shor’: after 
a collision with the Norwegian steamer ‘Mas of 
the “Margretha’s” crew of 26, 20 were drowne’. The 
“Mascot’s” bow was seriously damaged but ©) ¥* 
able to return to port at . The “Ma etha 
was bound for Hamburg, , from Iquique, ‘ule 
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re k \'—-IN AT HAMILTON, OHIO, March A SHORTER CABLE TO ENGLAND is plannéfi by the THE SAN FRANCISCO WATER-SU? Y LEGIS- 
A ena ,en at the bottom of the trench, which Commercial Cable Co., of New York. It is proposed to LATION before the Congress of the Uniicd States has 
11, buried 3 jeep, Two of the men died before they eut one of this company’s five transatlantic cables at gone over to the next session, owing to ‘th. failure of 
= apg while the third was rescued but is The Flemish Cap, 590 miles east of Newfoundland, and the Senate committee to report the bill already favor- 
could be ¢ +. to attach to the European end a new ably reported by the House. This bill provided for an 
not expected * } cable running to St. Johns, Newfoundland, and exchange between the city of San Francisco and the 
1D ‘TLL EXPLOSION at the Rand Powder thence to New York City. It is expected that this United States, of lands in the Hetch-Hetchy Valley on 
A POW . _rlow, Tenn., March 8, killed two men redivision of the line between New York and Ireland the Tuolumne drainage area in California, and also 
Co.'s plast 4 others. The explosion occurred in Will increase the speed of transmission by 35%. This made the permanent right-of-way permit through the Yo- 
and injure ‘ change has been made possible by the expiration of the semite National Reservation already granted by Sec- 
the corning ; e : exclusive rights of the Anglo-American Cable Co., to retary Garfield. There is nothing to prevent the city 
; + -\RTH FURNACE ACCIDENT at the land cable in Newfoundland. Some 1,700 miles of new from going ahead under the Garfield permit, and it is 
- “i erican Steel & Wire Co. at Cleveland, Cable will be laid if this plan is carried out and the understood that the San Francisco Board of Super- 
plant of tl fatally injured three men and less 900 miles between the Flemish Cap and Canso, Canada, visors has already taken steps to have plans proposed 
Ohio, Ban 4 as many others. Reports state that will be recovered and resheathed for use elsewhere. for a dam to raise the level of Lake Eleanor, a natural 
gn : caused by a leak in the furnace wall. m body of water on a stream which discharges into the 
the ” ? im the wall, dre into Tuolumne below the proposed Hetch-Hetchy dam site. 
Molten met perry Ppetecwd An ce Mig cea THE STABILITY OF ARCHES in EARTHQUAKE 6 pill is before the California Legislature authorizing 
a water “am the bottom of the furnace and scattered countries is apparently not so assured as Mr. H. G. municipalities to condemn for public use property in 
which _ mong the 60 men at work. Granger maintained in his letter on the Panama Canal the hands of private companies which is already devoted 
the fluid ste:i among . in our issue of last week, p. 277, if one is to believe the to the public service. This legislation, together with 
A COLLISION on the Lehigh & Hudson River Ry., near following extract from the letter of the Messina corre- @ further proposition giving municipalities six months 


Newton, N. J., March 18, between a drill engine and 
come runawey cars loaded with ore, killed three train- 
men. 


The boiler of Canadian Pacific Ry. locomotive No. 1381 
exploded March 8 at the water tank near Farron Station, 
iyst west of Nelson, B. C. The brakeman and fireman 
were fatally injured. 

A southbound express train on the Arkansas, Louisiana 
& Guif Ry. was derailed March 10 about 20 miles north 
of Monroe, La. The engineer was killed and the fireman 
injured. Reports state that a switch had been thrown 
and spiked while the switch light was turned so as to 
show white 


~ 
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THE FULTON STREET HUDSON RIVER TUNNEL 
between New York and Jersey City was holed through 
on March 11. The junction was made near the New York 
shore; both headings were in rock, the shields being left 
some distance to the rear. This is the last of the river 
tunnels at New York City to be brought to a junction. 
It is the fourth of the Hudson & Manhattan Ry. tun- 
nels, its companion tube of the Lower Hudson Tunnels, 
the Cortlandt Street tunnel, having celebrated its meet- 
ing of headings on Jan. 27, 1909 (see Eng. News, Feb. 
4, 1909, p. 127). 
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A LARGE DREDGE SANK in 30 ft. of water March 
4 in the Monona-Harrison county ditch east of Blencoe, 
Iowa. The accident is aseribed to the overloading of 
one of the booms which extend out 70 ft. on each side 
to support the bucket conveyors. The dredge has an 
endless chain of 66 excavating buckets each carrying 
i4-cu, yd. of material excavated. When running at full 
capacity this chain makes a complete circuit in one 
minute and its rated capacity is 15,000 cu. yds. in 
24 brs. The water is 6 ft, deep over the sunken dredge, 
which is described as a three-story affair. Dikes are 
being erected across the ditch at each end of the dredge 
so that the water can be pumped out and the dredge 
floated. The dredge is owned by the Faris-Kesel Con- 
struction Co., of Boise, Idaho. 


ne 
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A BOILER EXPLOSION at the ice houses of the 
American Ice Co., at Farmingdale, Me., March 15, 
killed two men and seriously injured one other. The 
boiler was used to furnish steam for a 45-HP. engine 
driving the ice-cake conveyor. At the coroner’s in- 
quest, it was stated that the boiler was 30 years old 
and had been through a fire. 


+ 
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THE LARGEST BATTLESHIP IN THE JU. 8. NAVY 
was laid down at the Brooklyn Navy Yard, March 9. 
This ship, the “Florida,” is the third war-vessel to be 
built by the government at this navy yard. The first, 
the old ‘“Maine,"”” which was blown up at Havana in 1898, 
was completed in 1892, and the second, the “‘Connecti- 
cut,” which acted as flagship in the recent world-circling 
cruise, was completed in 1904. The ‘‘Florida’”’ is one of 
‘the new big-gun type recently authorized by Congress. 
She is to be 520 ft. long, with a 70-ft. beam and will 
carry ten 12-in. and sixteen 5-in. guns in her heavy 
batteries, in addition to her lighter armament. She will 
register 21,825 tons. Turbines, to develop a speed of 
21 knots, will be the motive power. 














fENEMENTS FOR FAMILIES and individuals suffer- 
ng from tuberculosis are to be built in New York City, 
at an expense of $1,000,000. This sum of money has been 
provided by Mrs. William K. Vanderbilt as an invest- 
ment, and entrusted to the tuberculosis clinic of the 
Presbyterian Hospital. The tenements will be under 
the par: ular direetion of Dr. Henry L. Shively, head 
of the ic mentioned, and will be known as the Shiv- 
ely Sani. ry Temements. Four six-story buildings, with 
apartmé for some 350 families, will be located on 18 
city lots extending between Avenues A and B, with 225 
f. front <3 om 78th St. Plans for the tenements have 
been ma by Mr. Henry A. Smith, an architect of 1181 
Broadway. New York. 


spondent to the London “Daily Mail,” regarding the re- 
building of that earthquake-stricken community. The 
letter says 

Arches have been prohibited, it being obvious that 
an arch presents the greatest possibilities of collapse 
from horizontal shakings. 
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NEW YORK’S PUBLIC COMFORT PROBLEM now has 
a solution, offered to the Aldermen in the following 
letter, published in the official “City Record,” Mar. 11: 

Petitions and Communications. No 1838. 

Petition for Hire the all the Lavatories from the City 
New York for $30,000 for Ten years— 

To the next meeting of the Board of Aldermen of the 
New York City: 

I the Constantinos Theemaras or Dimaras and Com- 
pany of Boston Mass willing to pay to the City of New 
York $30,000 for Ten years on the cound of each Month 
pay advance with that condition any person wish to 
use the lavatory must pay one cent to three, and sell 
cigars, newspaper, fruit, candies and make shoes shanes. 
Father more we willing pay the employees to kept. clean 
the lavatories, and, another condition, we willing to be 
get a contract to Building more Lavatories ane plase 
are necessary. 

Boston Mass 4 March 1909. 

CONSTANTINOS THEEMARAS OR DIMARAS, 
46 Curve St Boston Mass. 


This was referred to the Committee on Public Health. 


Gin 
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THE BATTLESHIP WITHOUT FUNNELS, reported 
in our issue of last week, seems to be the product of 
a@ correspondent’s imagination rather than of a British 
shipyard. The London ‘‘Army and Navy Gazette’’ cor- 
rects the first cabled reports of this boat, the ‘‘Inde- 
fatigable,’’ as follows: 


She is the biggest cruiser the world has yet seen, but 
she is not to be fitted with the gas-producer engine and 
she will have funnels and tripod masts like her elder 
sisters. The gas-producer engine will come, but there 
are several difficulties to be surmounted before that hap- 
pens. Experiments are being made with trial plant at 
Haslar and elsewhere. * Note has been taken, too, of 
the work done in the “‘Rattler,”’ but so far no results 
have been sufficient to justify the application of the 
system to a vessel of the size of the “‘Indefatigable.” 


> 








THE FRUHLING DREDGE, whose purchase by the 
Canadian Government for use on the Fraser River, Brit- 
ish Columbia, was noted in Engineering News, Dee. 3, 
1908, arrived at Victoria, B, C., March 2. Instead of 
crossing the Atlantic and rounding Cape Horn the route 
was changed so that the boat went from Kiel, Germany 
on Oct. 27, to Algiers and thence to Japan and across 
the Pacific. It is reported that the dredge encountered 
a succession of gales some of which flooded the crew's 
quarters in spite of a temporary turtle back which had 
been built over the open waist. 
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THE CONTRACTS FOR OAKLAND TERMINAL 
changes to allow electric traction on the suburban lines 
have been published by the Southern Pacific Co. These 
contracts were placed with Eastern manufacturers late 
in 1907 and amount to $748,960. The General Electric 
Co., of Schenectady, N. Y., will furnish 44 multiple-unit, 
four-motor cars for $374,960. The Westinghouse Ma- 
chine Co., of Pittsburgh, will furnish two 5,000-KW. 
turbine generating sets for $190,000. The Parker Boiler 
Co., of Philadelphia, are under contract to furnish 12, 
645-HP. watertube boilers at a cost of $137,000. There 
will be two complete surface-condeuser plants from the 
Henry R. Worthington Co., of New York, at $47,000. 


a 
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A STATE HIGHWAY from Philadelphia to Pittsburg 
is proposed by a bill introduced in the Pennsylvania 
Legislature on March 1. The road would be located 
under the direction of the Governor, Attorney-General 
and Commissioner of Highways, and after being located 
it would be constructed, or existing highways improved, 
by the Commissioner of Highways. After construction 
the road would be maintained by the state. An appro- 
priation of $5,000,000 is provided; of which $3,000,000 
will be available in the next two fiscal years, and $1,- 
000,000 each in the two following years. The act does 
not apply to connecting links within municipalities. 





instead of 30 days in which to pay for property taken 
under condemnation proceedings, is designed to facili- 
tate the purchase by San Francisco of the property of 
the Spring Valley Water Co. 


* 
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ELECTRICAL OPERATION OF THE ST. CLAIR 





TUNNEL.—The installation of electric traction in the 
St. Clair Tunnel of the Grand Trunk Ry., between 
Sarnia, Ontario, and Port Huron, Mich., was noted in 
Engineering News, Nov. 19, 1908. Some figures of 
early operation have now been given by Mr. H. L 
Kirker, of The Westinghouse Electric & Mfg. Co., in 
comparison with steam operation. For convenience these 
have been tabulated below, as taken from the “Elec- 
trical Review and Western Electrician” of March 6: 
Electric Steam 
Operation Operation. 
Maximum .1,000 tons 700 tons 


Train Weight 
Speed on 2% 
Grade 
Run. Time, Sum- 


i 

5 

f -10 mi. per br. 3 mi. per hr. 
mit to Summit. c 

? 

j 


10 min. 15 min. 


Average Cars 27.3 19.7 
per Train. ine by mice 
Cost of Fuel, Av. 
A... 6 mos. 
oal Used . . 
ot TES ae ..- Bituminous, $2 Anthracite, $6. 
Locomotive Main- et - 2a : 
tenance Cost. }.-4.3 cts. per mi. 13.6 c, per mi. 


- $1,152.60 pcr mo $4,956 per mo. 


ee 


CHANGE OF ROUTE OF THE LOETSCHBERG TUN- 
nel is now assured. The Swiss Department of Railways 
having referred the matter to the Federal Council with 
its approval, the Council has thereupon taken pre- 
liminary action on the matter. Several alternative 
routes were submitted, and the final decision will await 
a choice of most favorable route. However, the change 
has been authorized for that part of the relocated line 
on which the alternative routes coincide, so that in sub- 
stance a change of location is approved. 

The accident which makes the change necessary was 
a break-in which occurred on July 24, 1908, at the 
face of the north heading, which was then 8,774 ft. 
from the north portal. The tunnel here passed under 
a kettle-like part of the upper valley of the Kander 
River, and, though nearly 600 ft. below the river, it 
evidently had entered a depression in the rock filled by 
alluvial deposits—mainly fine sand. The last blast 
doubtless broke through the rock into this sand: at 
any rate, water and sani rushed in with stich force 
that in a few minutes it filled the tunnel bore com- 
pletely full for nearly a mile. Nearly the whole blast- 
ing gang was killed. Since then, the tunnel has been 
walled off at a point about 4,600 ft. from the portal. 
Expert investigations have been made to determine the 
best plan of procedure, but their results have not been 
made public. Those in charge were in favor of de- 
flecting the line of the tunnel so as to pass around the 
soft-ground pocket, utilizing as large a piece of the 
north heading as practicable, say %-mile, and all of 
the south heading so far driven (10,548 ft. at the end 
of January, 1909). The detour would make the tun- 
nel half a mile longer, and would introduce at least 
three curves. 

The “Schweizerische Bauzeitung’’ of Feb. 20 reports 
that heading work was started in the north end early 
in February, at 4,362 ft. from the portal. The new 
line is to turn off from the existing north heading at 
3,936 ft. with a curve to the eastward. 


-é 
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A NEW YORK-NEW JERSEY BRIDGE REPORT was 
rendered to the legislatures of the two states by their 
respective delegations to an interstate commission which 
has been studying the subject. The reports recommende¢ 
suitable sites for bridges. A bridge across the Hudson 
may be placed at 509th St., at 110th St., at 125th St. or 
at 179th St., New York City, but the opinion is ex- 
pressed that a bridge at 59th St. would have the greatest 
traffic value, since it would be nearest to the centers o* 
population on both shores. However, this would be the 
most costly of the four sites. No analysis of traffic 
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ARBITRATION OF THE PASSAIC VALLEY OUTLET 

ewe! ontroversy is proposed If thi is effected, it 

ve what otherwise promi to be a very long 
iwsuit in the case recently brought to the U. 8S. Su 
reme Court by the State of New York against the State 

New je ey Nand the Passaic Valley Sewerag Com 

on Since the original suit was entered, the At 
orney-General of the United State filed a petition of 
on, which was granted, and recently a petition 
intervention has been filed on behalf of New York 
On March 11 a conference between the various 
t " erest was held in New York City at the in 
nee, it is said, of the Passaic Valley Sewerage Com 
i i) The variou parties interested were repre 
ited both by counsel and by Anginee: It is reported 
hat it was finally Agreed to leave the whole matter to 
rbitratior the rbitrator to be the President of the 
lited State and the four Senators representing New 
Yor} ind New Jersey. Pending arbitration, the engi 
el of the Passai Valley Sewerage Commission ar 
ibmit to representing the other parties 
yncerned, pla and statements showing just what is 
voscd in the way of preliminary screening and sedi- 
nentati and of multiple outleés for the dispersal and 
ution of th ewage at Robbins teef, not far from 
he Statue of Liberty in New York Harbor, 
Personals. 

Mr. Walter B. Snow, M. Am. Soc. M. E., Publicity 
Engineer, Boston, Mass., has been elected a member of 
he Corporation of the Massachusetts Institute of Tech- 
nology 
Mr John P. Green, First Vice-President of the Penn- 
ylvania R, R., has been retired upon reaching the age 
limit of 70 years 

Mr. R. V. Sutliffe, formerly Superintendent of the 
Dayton Electrical Mfg. Co., has become Manager of the 
New York office of the Hoyt Electrical Instrument 
Works 1931 Broadway. 

Mr. W. H. Wells, Engineer of Construction of the 
Southern Ry., has been appointed Chief Engineer of 
Construction with headquarters, as before, at Wash- 

gto I). ¢ The office of Engineer of Construction has 

ibo hed 

M Henry M. Steele, M. Am. Soc. C, E., Chief Civil 

y with J. G. White & Co., In Engineers and 


‘ of New York City, has resign’'d on account 
i i ha emoved with his family to Ashe- 
N. ( 
I it. C mandcr Huteh I. Cone, U. S. N., has been 
ppointed Chief of the Bureau of Steam Engineering and 
Engineer Chief of the Navy He was Fleet Engi- 
er un¢ ry during the recently terminated 
uise ou 
Mr A. Herdt, M. Am, I EK. E., Associate Pro 
or of Wlectrical Engine:ring at McGill University, 
Montreal inada, has been appointed to succeed Mr 
Rot I Owen M. Ar Inst. E. E is McDonald Pro 
oO Electrical Engineering at the same university. 
Mr. | i i Pennington, V President end General 
Manager he Minneay s, St. Paul & Sault Ste. Marie 
ty 1 become Pr siden succeeding Mr. Thomas 
x wl eath was noted in th olumn Feb, 11 
M } on entered railway rvice 1869 as a 
I ( go, Milwauke & S Paul 
) ( A. Met M Am. So Cc, | Chief En 
‘ I i g & N« l 0 rio Ry 
g fi Ss I Kerry & Chace 
I MW eg M McCarthy 
Will at o } oO ) of 10.00) 
HP, hy ) y power for mine n th 
Cobalt d Ontario 


Mr. E. A. Kemmler, reccntly Resident Engineer of the 
Columbu Ohio ewage disposal works, and Mr. L. C. 
IF. Balz, Asso M. Am. Soc. C. E., recently Resident 


Engineer of the Manila, P. I., water-works construction, 


have formed a partnership in general and consulting 
enginecring under the firm name of Kemmler & Balz, 
with office it Columbus, Ohio 

Mr. John Niblock, Superintendent at Calgary, Alta., 
of the Weste division of the Canadian Pacific Ry., 
ha etired and will be succeeded by Mr. T. R. Flett, 
Superintendent of the same railway at Saskatoon, Sask. 
Mr. C. S. Maharg will succeed Mr. Flett at Saskatoon. 
Mr. Niblock first entered railway service as a switchman 
on the Gra Trunk Ry. in 1870 and is now 59 years 
old ; 

Ma Spencer Cosby, Corps of Engineers, U. S. A., 
ha been placed in charge of public buildings and 
grounds in the District of Columbia, succeeding Maj. 
Ches. 8S. Bromwell, Corps of Engineers. Mr. Bromwell 
has been detailed in charge of harbor improvements on 
the Great Lake succeeding Maj. Wm. V. Judson, 
Corps of Engineers Maj. Judson succeeds Maj. Cosby 
is Engineer Commissioner of the District of Columbia. 


Obituary. 


Joseph L. Larmour, a civil engineer of Baltimore, Md., 
died from cholera in the Philippine Islands, March 11. 
He had been in the Philippines but a short time and 
was engaged in the construction of highways et Tugue 
garao, Luzon 

William Kraft, a retired mining engineer, died March 
9, et his home in Brooklyn, N. Y. He was born in Ger 
many in 1850 and had been engaged in mining work 
about 30 years at the time of his retirement from active 
practice in 1907. 

William 5S. Taylor, formerly President of the Kansas 


City, Fort Smith & Southern Ry., died March 12 in a 
hospital at Philadelphia, Pa. At the time of his death 
Mr. Taylor was President of the Fentress Coal & Cok« 


Co., of Philadelphia. He was 61 years old. 


Francis H 


died 


Boyer, M 
Feb. 21 at 


Am. 
his 


Soc. M. 


home in 


E., refrigerating 
Somerville, Mass 


engineer, 


He was. at one time Superintendent of the refrigeration 
department of the De La Vergne Machine Co. and was 
later Master Mechanic for the John P. Squire Co 
For some time past he has been engaged in practice as a 


consulting engineer in 
Albert Firman 
of Machinery of 
March 10 in New 
1849 and entered the 


ant He 


Somerville, Mass. 


Capt. Dixon, U. S. N., General Inspector 
the Navy for the Atlantic died 
York City. He was born in Maine in 
Navy in October, 1870 es an assist- 


was promoted to the grade of passed 


Coast, 


engineer. 


assistant engineer in 1877 and to that of chief engineer 
in 1894 Previously to becoming General Inspector of 
Machinery, he was on duty in Washington, D. C., for 
four years as Assistant to the Chief of the Bureau of 
Steam Engineering 

Gen. William J. Palmer, who has been President of 
several western railways, died March 13 at his country 
home neer Colorado Springs, Colo. His death was the 
result of a fall from a horse in October, 1906. Mr. 


Palmer was born near Leipsic, Kent Co., Del., in 1836, 


and was educated in public and private schools of Phil- 
adelphia. At the age of 17 years he entered railway ser- 
vice as a rodman in the engineer corps of the Hempfield 


R. R. of Pennsylvania. At the outbreak of the 


Captain in the 


Civil War 


he became a 15th Pennsylvania Cavalry. 


He rose to the rank of Colonel in 1862, and in 186} 
was made Brevet Brigadier General of volunteers. He 
was mustered out in 1865. From 1861 to ’70, Gen 
Palmer was Treasurer and Manager of Construction of 
the Kansas Pacific Ry.; 1870 to ’83, President of the 
Denver & Rio Grande R. R.; 1883 to 1901, President of 
the Rio Grande Western Ry He was also, for several 
years, President of the Mexican National R. R. and, in 
1906, was Second Vice-President of the Mexican North- 
ern Ry, and President of the Mexican National Construc- 


tion Co. 
Major Edmund L. Zalinski, 
Major of -Artillery, U. S. A., 
the New York Hospital, New 
fter nearly 
was Kurnich, 
brought to this 


Assoc. Am. Inst. E. E., 
died March 10 at 
York City, from pneumonia 
months. Maj. Zalinski 
Poland, in 1849, but was 
when only four years old. He 
of Seneca Falls, N. Y., 
High School, where he 


retired, 


an illness of 


born at 


two 
Russian 

country 
the 


Syracus 


was educated in schools 


and in the (N. Y.) 


studied for two years. In 1864, at the age of 15 years, 
he entered the U. 8. Army as a volunteer aide-de-camp 
to Gen. Nelson A. Miles, in February, 1865, he was ap- 


pointed a second lieutenant in the Second N. Y. Artillery 
and was honorably mustered out the following Septem- 
ber He was appointed a second lieutenant in the Fifth 
U. S. Artillery 1866, was retired as a captain for dis- 
ibility in the line of duty in 1894, and was advanced to 
the rank of major on the retired list ten years later. He 
Professor of Militery Science in the Massachusetts 

tute f Technology from 1872 to 1876, and gradu- 
ISSO at the U. §S. Artillery School, Fort Monroe, 


Submarin¢ 


Willett’s 
interested in 


Mining, 
became actively 


developing the pneumatic dynamite gun and 

this work a large part of his time during the 
His efforts in this direction bore fru 
construction of the U. S. torpedo cruiser ‘*\ 
which is equipped with pneumatic guns as pe: 
Maj. Zalinski. Among his other inventions 

trenching tool, a telcscope sight for artillery a 
tem of range and position finding for seacoast 
firing. In 1890 he traveled under orders throug 
studying methods of warfare, four year 
on a similar errand, America, 


years. 


and 

visited, South 

China. 
Since July, 1908, he 

of Illuminating Engineering, a 

neers in New York City. Maj. Zalinski was a1 

the American Association for the Advanc: o 

Science, of the Engineers’ Club and of other 

clubs in New York, 


President of t} 
firm of 


has been 
consu! 





Engineering Societies. 


COMING MEETINGS. 
INTERNATIONAL MASTER BOILER MAKERS 
CIAT 


ION. 
April 27 to 30. Annual meeting at Louisv Ky 
Secy., H. D. Vought, 95 Liberty St., New York City 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


‘ 


ASSO- 


May 4-7. Spring meeting at Washington, D. C., Secy,, 

Calvin W. Rice, 29 West 39th St., New Y« City 
AMERICAN ELECTROCHEMICAL SOCIETY. 

May 6-8. Annual meeting at Niagara Falls, Canada 
Secy., Jos. W. Richards, Lehigh University, South 
Bethlehem, Pa. 

AIR BRAKE ASSOCIATION. 

May 11-14. Annual meeting at Richmond, Va. Secy., 

F. M. Nellis, 53 State St., Boston, Mass. 
AMBRICAN FOUNDRYMEN'’S ASSOCIATION. 

May 18-20. Annual meeting at Cincinnati, Ohio. Secy,, 

Richard Moldenke, Watchung, N. J. 
AMERICAN RAILWAY ASSOCIATION. 

May 19. Annual meeting at New York City. Secy., 

W. F. Allen, 24 Park Place, New York City. 
NATIONAL FIRE PROTECTION ASSOCIATION. 

May 25-27. Annual meeting at New York City. Secy., 

W. H. Merrill, 382 Ohio St., Chicago, Ill. 


AMERICAN WATER-WORKS ASSOCIATION, 
June 8-12. Annual convention at Milwauke:« Wi 
Secy., John M. Diven, 14 George St., Charleston, S. ¢ 
STOREKEEPERS'’ 


RAILWAY ASSOCIATION.—Th 


sixth annual meeting will be h ld at Chicago, | May 
17-19. The secretary is Mr. Je P. Murphy, Box Col 
linwood, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL 
AND STEAM ENGINEERS.—The annual meeti: wil 
be held in Canton, Ohio, probably May 21 and 22. The 
secretary is Mr. David Gaehr, Schofield Bldg., Cleveland 
Ohio. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—At the 


meeting held in New York City, March 17, a paper on 


“Steel Sheeting and Sheet-Piling,’’ by Mr. L. R. Gif- 
ford, was presented for discussion. This paper was 
printed in ‘‘Proceedings’’ for February, 1909, 

BROOKLYN ENGINEERS’ CLUB.—At the regular 


meeting of March 11, Mr. Hugh T. Wreaks presented a 
paper entitled, ‘‘Fire Hazard and Fire Protection in the 
United States.’’ 


An informal talk on ‘Rainfall and Run-off Rela 
tion to Sewer Design’’ will be given at the club rooms 
Merch 18 by Emil Kuichling. 

MONTANA SOCIETY OF ENGINEERS.—At the regu 
lar meeting in Butte, Mont., Feb. 13, Mr. Frank 8 
Mitchell presented a paper describing the ‘‘Montana 
Sinking Pump” and at the meeting h:!}d March 15 was 
read an illustrated paper on ‘‘Mining in Kor 
Chinez,’’ contributed by an engineer now in charge @! 
work in those countries. 

CENTRAL RAILWAY CLUB.—At the meeting New 
York City, March 12, Mr. John McE. Ames, of the Amer 
ican Car & Foundry Co., presented a paper 0 The 
Use of Steel in Passenger Car Construction.’’ Th and 
ing committee on rules of interchange submitt their 


annual report, which included consideretion of th bus 
of the M, C. B. repair card. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIA- 
TION.—A meeting of the Electrical Committee of as 
sociation will be held at 10 a. m. on March 24 | 20 
at the rooms of the New York Board of Fire Lt 
writers, 32 Nassau St., New York City. The 
will take up suggested changes in the under ers 
rules for installation of electrical apparatus, a op 
portunity will be given for all interested partie be 
heard. 

AMERICAN WATER WORKS ASSOCIATION b 
29th annual convention in Milwaukee, Wis., June ‘-!- 


the special topic will be ‘‘The Boiler Room.’’ T 
and practical papers will cover the history of 
boilers, descriptions of types, discussion of tl 
types for water-works, boiler waters and their tr 
automatic stokers and methods of hand firing. 
will be committee reports on ‘“‘Standard Account 
preciation,’’ ‘‘Electrolysis,’’ ‘‘Fire 
Works Standards’’ and ‘‘Water 


Protection,”’ 
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